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VACUUM FILLS A VOID 


Extreme high vacuum is beginning 
to make its appearance: in here- 
oh iola-Mmli lel tiie Mmelriililelilelr mee lile 
other chemical engineering opera- 
tions. Largest present use is in the 
ferrosilicon process for magnesium 
as in this diffusion pump. picture 
from Ford's plant. See pp. 102 to 
105 in this issue. ; ‘ 


PAPER RULES WHERE 
METAL ONCE WAS KING 


Wartime demands for previously 
undreamed of packaging specifi- 
cations have brought forth devel- 
opments, especially in paper, that. 
are certain to be converted into 
peacetime uses. See this month's 
Chem. & Met. report appearing on 
pp. 117 to 124. 


THE WORLD’S LARGEST 
AND STILL GROWING 


Basic Magnesium is the subject of 
Tirela-Me lel Fi] Miler MeacliMiulele-Milelil-s e 
Tale Mmel@itlelIN AMI Gi Mel Mulele-Meul ile) 
than any other magnesium plant in 
the world. See pp. 98 to 101, for | 
Mr. Ramsey's colorful description 
of the Southern Nevada giant. 


Washington News pp. 139-140 
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Maybe you have a bottle- 
neck—an added machine 


Has increased wartime 







demand brought new 


processing problems? would load up all units. 
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RANKLY, MR. PROCESSOR, we don’t claim to our engineers are complete line engineers—trained 
know everything about your business. But the to look at your problem from the standpoint of 
fact is that our Cooperative Engineering Service every machine in your production cycle, 
is helping hard-pressed processors like yourself It’s their job to know ways to help you make§ |, 
straighten out a lot of tough kinks. existing equipment work together more efficiently 
There’s a reason for this: Because Allis-Chalmers .+.give you better “machine teamwork.” wh 
builds al] types of basic processing equipment... And if you need equipment, A-C engineers don't th: 
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WE MUST ACT TO PRESERVE ss 


-. a leaf floating downstream, we are being carned 


long toward a new and uncharted economy. What 


. this new economy will be like will depend, to no small 


extent, upon what industry does or fails to do during 
the coming months. ‘Time is short; in fact, we may sud- 
denly find ourselves standing on the threshold of a 
peace economy with our war boots still on our feet. 

While bending every effort to win the war, we cannot 
afford to be caught unprepared for the peace. As Prime 
Minister Churchill said at Harvard, we are “bound, so 
far as life and strength allow and without prejudice to 
our dominating military task, to look ahead to those 
days which will surely come, when we shall have finally 
beaten down Satan under our feet and find ourselves 
with other great Allies at once the masters and the 
servants of the future.” Unless we do look ahead, there 
is danger that we may become neither the masters nor 
the servants, but merely the victims, of the future. 

The war has quickened our ailing economy and 
opened our eyes again to the possibilities of peace-time 
plenty. But it has also brought great dislocations of 
labor and capital; it has led to abnormal patterns in 
prices and income distribution; and it has created in 
flatic hary pressures with enormous potential powcrs to 
injure or to help us in the transition from war to peace. 

The pattern of life in postwar America will be just 
what we make it. All of us will have a hand in shaping 
that pattern, but business men will have a special re 
sponsibility in the reconstruction. As employers of labor 
and capital and as 
new 


enterprisers assuming the nsks of 
ventures, they will have to plan and carry out the 
Conversion from war work to full peace-time production. 
Because of their key role, business men have a special 
Opportunity to discover, and to help others to under 


Stand. the conditions which are necessary if they are to 


do th iT 


job satisfactorily. 


~ 


This is a narrow view of postwar problems but it 1s 
a central view, because no one condition is more vital 
to the health of the world than a high level of produc 
tion and employment in the United States. We cannot 
hope to lead the world out of economic chaos if we fail 
to put our own house in order. If we fail to adjust ou 
domestic economy, we may destroy Adolf Hitler; but 
we will not destroy the germ that breeds “Hitlers.” If 
we do not maintain the production necessary for sup 
porting a large volume of imports and exports, then the 
plans for international monetary stabilization, for good 
fol of 


stricken countries, and for strengthening the democratic 


relations with our neighbors, rehabilitation 
bulwarks against dictatorship are all likely to come to 
gricf. We must demonstrate our capacity for world lead 
ership, or be content to follow the leadership of others. 
The prospects for achieving a sound and vigorou: 
economy in the United States are not so good as to w: 
rant complacency on the part of men genuinely inter 
ested in free enterprise and the political freedoms inci 
dent to it. We have yet to find means to utilize our 
vast and abundant resources for the good of all. We 
have yet to learn how to keep men from the terrible 
experience of unemployment and the fear of want 
which makes them willing to sacrifice freedom and 
opportunity for almost any promise of security. Wé 
have vet to reconcile the conflicting interests of labor, 
agriculture, and business so that they can work to 
gether effectively. We have yet to learn how to check 
the fever of inflation and cure the palsy of depression. 
When we were attacked at Pearl Harbor, we realized 
our physical peril immediately and united in a tremen 
dous common effort against the enemy. ‘The onset of 
economic perils is less obvious. No bombs will signal 
the deterioration of the private enterprise system, the 


extension of regimentation, the further control of busi 




















ness by government, and the concentration of political 


power in less and less responsible hands. If these things 
should befall us, they will come insidiously while we 
are preoccupied with self interests and oriented by 
popular misconceptions. If the freedoms of the indi- 
vidual shrivel as the state grows in power, it will be 
because the individual is too indifferent or complacent 
to concern himself seriously with economic problems. 
If our people are misled by false prophets and dema- 
gogues, it will be because business men did not under- 
stand economics, because scholars were too ignorant 
of practical affairs, and because we failed to produce 
economic statesmen of sufficient stature for the task 
in hand. 

Thinking is hard work. Thinking about things outside 
our personal experience, about economic processes that 
are broader and in some fundamental respects different 
from buying and selling or running a_ business — is 
strenuous mental labor. ‘Thinking straight about prob 
lems that are beyond our personal and immediate status 
and our pocketbooks, thinking about problems that 
involve nation-wide production, nation-wide employ- 
ment and nation-wide buying power — in other words 
the operation of our entire economic system — involves 
real self-discipline. Yet there is no other way to safe- 
guard our freedoms. We cannot rely on trial and error; 
tinkering takes too long; social experiments which turn 
out wrong can be undone only at great cost — if at all. 
If we proceed blindly, we shall flounder into an eco- 
nomic and political morass from which we cannot 
escape. 

We floundered badly all through the Thirties, until 
the war lifted us temporarily to higher ground. When 
the war boom is over, we shall be back floundering 
worse than ever unless we find a solid road along which 
to proc ced 

America has grown rich and strong under a system 
of political and economic freedom. Opportunity and 
the necessity of self-reliance have brought forth great 
accomplishments. ‘The hope of profit and the spur of 
competition have urged men on to find new and better 
products, new and better methods, and to risk thei 
savings in pioneer investment. Never has a country 
achieved so high a standard of living and afforded so 
large an opportunity for the individual man and wo 
man. It is not surprising that some distinguished busi 
ness leaders, looking back over their own experience, 
tell us that everything will be all right if onlv there is 
“less government in business.” 

[ wish the solution were as simple as that. However 


this is only part of the answer. It is becoming in 


creasingly clear that industrial capitalism as we knoy 
it contains within itself certain fundamental weaknesses 
which can lead to its destruction if they are not coun. 
teracted. No democracy can survive when twenty to 
thirty per cent of its workers cannot get jobs. ‘lhat 
happened here in the Thirties. For years on end, despite 
fumbling efforts at recovery one out of every five work- 
ers was denied a chance to earn a living in private busi 
ness. We shall never again have such mass uncmploy 
ment as occurred in the bottom of the Depression 
because the government will take it upon itself to 
create jobs if business cannot offer them. Whenever 
that happens, however, the area of private enterprise 
will be reduced and that of government will be ex 
panded — and the concentration of political power will 
be increased. This is the challenge we business men 
face today, and ours is the first opportunity at finding 
the solution. 

The crux of our economic problem is unemployment 
Unless there are jobs for ninety to ninety-five per cent 
of those who are able and willing to work, there will be 
widespread fear and lack of opportunity, which will 
drive labor unions, agricultural groups, and_ business 
interests to take self-protective measures. Such measures 
ire certain to restrict production, stifle progress, and 
imperil our democratic way of life. Not all our problems 
will automatically be solved if we learn how to avoid 
mass unemployment, but they will at least then have a 
good chance of solution. 

And so American businessmen face a great respon 
sibility! We will have to find the answer to a great 
many momentous questions. We will have to delve 
into problems that cannot be solved by precedent. 

Looking backward to these times, future historians 
are likely to say that here we Americans stood at the 
crossroads and, consciously or not, made our choice 
between a system of private enterprise and_ personal 
freedom and a system of collectivism and regimentation 

It is particularly appropriate, therefore, as the prob 
lems of our time take shape and as events rearrange 
their order and importance, to appraise the steps we 
are taking and point the way we are going. It is m 
plan to present such analyses from time to time to the 
one-and-a-half million readers of McGraw-Hill publi 


cations. 





President, McGraw-Hill Publishing Company, Inc 
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Ox THIs page last August we proffered the opinion 
that as a country we will have failed to learn from this 
war’s experience if we abandon completely the re- 
search and development work that has made us masters 
of military science and technology. From the reac- 
tions received from high officials in the government 
and in the armed forces, as well as from engineering 
educators and engineers in industry, we have reason 
to believe that we are not going to make the same 
mistakes we did after World War I. 

Second only to our progress in applying science to 
war production is the use our industries have made of 
economic and statistical information bearing on supply 
and demand, inventories, prices and distribution 
trends. In the War Production Board’s commodity 
divisions, in the Office of Rubber Director, in the 
Petroleum Administration for War, and elsewhere, 
have been set up statistical controls that are far more 
comprehensive and efficient than any of their peace- 
time predecessors. 

Under strong pressure of wartime needs, figures are 
collected promptly, analyzed, interpreted and put to 
proper use. The newer agencies seem to have avoided 
or overcome most of the older inhibitions that so often 
delayed and detracted from the value of census data. 
But all governmental departments, including the 
Census Bureau, have cooperated wholeheartedly in 
the program of speeding up the statistical processes to 
make results most useful in the war effort. 

What’s to become of all this fine work after the war 
iswon? Are we going to close the books and burn the 
files when the wartime agencies are abandoned? Or, 
are we going to take stock of what we have accom- 
plished and set up permanent machinery for carrying 
on the work that is of most value to industry and to 
the general public? Unless we give some thought to 
these questions now, the answers may go by default 
during the hectic days of demobilization. 

_ Looking back to World War I, we in the chemical 
industry can appreciate some of the benefits that have 


resulted from the few statistical series that got their 
start in war work. First in importance is undoubtedly 
the census of dyes and organic chemicals, inaugurated 
by the United States Tariff Commission in 1917 as 
a means of checking the progress of production for 
essential materials that had previously been imported. 
It would indeed be difficult to put a value on the part 
played by the ‘‘dye census’’ in building our synthetic 
organic chemical industry. 

From the chemical section of the old War Industries 
Board came the practice of setting up distribution 
surveys to show the percentage of production used in 
the various consuming industries. Lacking official 
machinery for continuing these surveys, Chem. & Met. 
has carried them on for a few commodities such as 
sulphurie acid, caustic soda and soda ash. We are the 
first to admit, however, that much greater value would 
have accrued from a broader program sponsored by 
a governmental agency or a trade association. 

Under the leadership of Dean Edwin F. Gay, of the 
Harvard Business School, the War Industries Board 
published during 1919 and 1920 an exhaustive series 
of bulletins on the wartime history of prices for 
practically all important groups of commodities. 
Many of these set up price index numbers which have 
since been continued by other governmental and pri- 
vate agencies. Unfortunately, however, most of the 
machinery was dumped back into the Bureau of Labor 
Statistics where price studies are made by other than 
commodity experts. Those who have had experience 
with some of the Bureau’s indices can appreciate what 
that has meant in the way of inadequacy and occa- 
sional but unintentional inaccuracy. 

Many other examples of wartime advances and 
peacetime retreats in the collection and use of statistics 
could be cited from the experiences of the Bureau of 
Mines, the Geological Survey, and the Commerce 
Department. Yet these are perhaps sufficient to re- 
mind us that Washington now has a wealth of facts 
and figures that could be of almost inestimable value 
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were they translated into continuing statistical serv- 
ices to American industry. Nor should we forget that 
from the public interest it is short sighted and perhaps 
unfair to let these figures become the exclusive prop- 
erty of those who have worked so hard and patriot- 
ically in their compilation. No matter what is done. 
these men and women will return to private employ 
ment with much better knowledge of the industries 
they have been studving. No one will deny them that 
compensation for their war work. But if we are wise 
and have learned well our war lesson No. 2, we will 
insist on prompter, more comprehensive and more 
intelligent statistical services as a result of industry’s 
wartime experiences. 


$3,000,000,000 WORTH OF CHEMICALS 


AN AMAZING record of increasing output has been 
made by the chemical industry since 1941. President 
Roosevelt recognized this in his September report to 
Congress when he said: ‘‘Sinece the outbreak of the 
war in Europe, we have increased our output of 
petroleum by 66 percent. We have stepped up our 
bituminous coal produetion bv 40 percent ; chemicals 
by 300 percent; iron ore by 125 percent ; hydroelectric 
power by 79 percent, and steel by 106 pereent.”’ 

Few realize the stupendous effort which has been 
made so snecessfully in chemical industry. Thev fail 
to realize the magnitude and the success because chem- 
icals have never failed to be ready when needed. This 
is a subject for self-congratulation and a determina- 
tion to maintain the record unspoiled by any future 
failure. 


TOMORROW'S INDUSTRIES 


In our February number we published a list of about 
fifty so-called ‘‘infant industries’’ which may be 
expected to experience rapid growth in the postwar 
period. The list has been widely reprinted and has 
also been the subject of considerable discussion and 
controversy. Of course everyone would like to have 
us pick the winners. As a matter of fact, we were on 
the verge of conducting a poll among Chem. & Met. 
readers when we discovered that our friendly con- 
temporary, The Research Viewpoint (which is pub- 
lished periodically by Gustavus J. Esselen, Ine.), had 
stolen a march on us. With one of its recent issues it 
inclosed a ballot and asked its readers to name ‘‘the 
six budding industries which will, in the next decade, 
contribute most to the progress, employment and gen- 
eral welfare of America.’’ 

Top rank among the 39 industries listed in the re- 
turned ballots were the following ten, which are listed 
with their percentages of the total vote: Aviation, 90; 
radio and electronics, 90; plastics, 87; housing, 50; 
alloys and metallurgy, 43; food processing, 43; syn- 
thetic rubber, 36; chemical engineering, 36; synthetic 
drugs, 30; and automotive, 28. As the editor wisely 
noted, chemical engineering is not an industry, but a 
profession. Significantly, it is one that to some degree 
serves all of the others, but particularly the six indus- 
tries in the list that are predominantly chemical. He 
also noted that all, with the possible exception of hous- 


ing, are industries that have long depended upon re. 
search for their continued development. 

This great dependence on the laboratory anid the 
pilot plant was also confirmed not long ago when 
the editors of Printers’ Ink asked several thousand 
business men this question ‘‘Which of the following 
wartime developments do you think will produce the 
greatest change in conditions under which vour bugi- 
ness will operate during the postwar period?’’ They 
were offered seven factors from which to select the 
most important. Here’s the way the vote turned ont 
in percentage of the total: New produets, 18: new 
materials, 17; new manufacturing processes, 17 ; after. 
math of wartime controls, 16; new competition, 13: 
shifts in purchasing power, 11; and shifts in popn- 
lation, 6. 

Again it is apparent that the postwar period puts 
its primary challenge up to those who are responsible 
for new and improved products and processes. Re. 
search is the source of improvement and improvements 
make the jobs that are needed to carry us on to higher 
standards of good living in the postwar world. 


FEWER AND BETTER PACKAGES 


WHEN the time comes to consolidate our war gains and 
to capitalize the lessons we have learned and are still 
learning, there are three ‘‘S’’ folders in the call-up 
file. They deal with Substitution, Standardization and 
Simplification. In each of these there is a subdivision 
marked ‘‘Packages and Packating Materials.’’ Here, 
indeed, are records of progress that should be eare- 
fully studied by chemical companies in connection with 
postwar operations. 

What has been accomplished with the use of paper 
produets is truly remarkable. Developed as substitutes 
for metal, fiber or wood containers, many are proving 
far superior to the older materials in the wartime 
services they are rendering. The same severe tests 
have, however, eliminated other substitutes which need 
no longer demand serious consideration. These are 
lessons that industry should now be studying. 

It is not too soon to revive and revise our thinking 
about the standardization of packaging and package 
sizes. Here the National Bureau of Standards is in an 
enviable position to help and is desirous of promoting 
sound policies through the cooperation of government 
and industry. Its recent Letter Cireular L726, 
‘*Some Notes on Standardization’’ suggests practical 
ways in which simplification has been or ean be devel- 
oped. 

Many industrial executives probably do not realize 
the real commercial advantage that has been achieved 
by some few groups through common action on pack 
aging policies. A limited number of sizes of packages 
has been selected by industry itself. A logical relation 
of package size to customer need largely guides the 
selection. But the practical working conditions of the 
factory are also taken into account. The result is 4 
workable group of distinctive sizes that serve cot 
sumers’ needs without burden on industry. In fact 
industries have found a great over-all merchandising 
saving throngh the application of such plans. 

Even industrial groups for which packaging prae 
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tice is not a vital part of merchandising policy can 
often profit from a simplified package program. It 
takes time to organize such programs, and still longer 
effectively and simply to put them into effect. It will 
be worthwhile, therefore, to look over the situation 
in each industry and see where improvements of this 
sort can best be developed. Trade association groups 
are perhaps the most effective agencies forvaction. But 
an individual executive or a single company can often 
initiate such a movement for the benefit of his own 
establishment, and for the good of his industry, too. 


HOW HIGH THE STOCK PILES? 


ABUNDANT supplies of most strategic minerals are now 
available. There remain virtually no shortages of im- 
ported or ‘‘critical’’ raw materials of this type. At 
present Washington is more concerned about what to 
do with surplus stockpiles of some of these minerals 
than it is about the meeting of any reasonable needs 


of the foreseeable future. 


These facts are of importance to a number of divi- 
sions of the process industries that use these strategic 


minerals. No longer do they as processors need to 
worry about raw material supplies for next month 
or next year. It is a matter of much greater concern 
that the future prices of these raw materials should 
not be unduly high. 

The government is continuing the accumulation of 
certain of these strategic materials under a bonus 
system. This is a dangerous practice when one can fore- 
see that renewed import of much cheaper raw mate- 
rial may be resumed in the not distant future. One 
wonders, for example, whether chemical engineers will 


have to pay excessively for alloy steel for years to come 


merely because the government is continuing 
sidize the mining of submarginal deposits of 
minerals in the United States. 

Many of the divisions of the chemical industry 
which process scarce minerals can well study these 
basic questions and make clear to official Washington 
the long term meaning of present events. 
wishes to take a chance on renewed scarcity. But it is 


to sub- 
certain 


No one 


also important that we avoid excessive high-cost stock- 


piles that will later prove a needless burden during 
postwar readjustment. 


WASHINGTON HIGHLIGHTS 


NATIONAL ROSTER review of profes- 
sional deferment cases is being handi- 
capped by a new WMC policy. Under 
the changed plan of action these cases 
must be handled through the United 
States Employment Service. It now 
becomes necessary that each employer 
of chemists and engineers should edu- 
cate as far as possible the local execu- 
tives of USES. The leaders of that 
important service have so few cases 
involving professional men that with- 
out the guidance of industrial execu- 
tives they may make serious errors in 
their recommendations regarding de- 
ferments. 


DECENTRALIZATION of WPB is being 
planned. Chairman Donald Nelson 
will be delighted to have suggestions 
regarding the transfer out of Wash- 
ington of such units as ean better serve 
the industry from one of the many 
field offices. No upheaval is planned, 
fortunately; but steady progress is to 
be made as opportunity develops for 
putting this government agency as 
lear as possible to the industries with 
which it works. 


WHISKEY manufacture will not be re- 
sumed :f plans of WPB and War Food 
Administration continue as noted dur- 


ing early Oetober. Food officials ob- 
ject to using grain for alcoholic bever- 
4ges 0: this sort when there is a seri- 


ous pri spective shortage of foodstuffs. 
WPB 


eapaci' 


oes not dare to allow whiskey 
to be used except for indus- 
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trial aleohol. It realizes that the de- 
mand for aleohol with which to make 
synthetic rubber next vear will be much 
greater than most estimates have in- 
dicated hitherto. Thus it is not sur- 
prising that the hard-liquor industry 
is forced to remain in the chemical 
business. 


POOLED HAULAGE by private motor 
carriers often requires payments from 
one carrier group to another in order 
to adjust the differences in cost of the 
delivery business done for the pool. 
It is now ruled officially that such pay- 
ments are not subject to the Federal 
transportation tax of 3 percent. That 
tax is collected by Uncle Sam on the 
individual shipments. It is fortunate 
for shippers of chemicals that a 
double tax burden does not develop 
through a second charge when such 
intercompany settlements are made. 


COMMON CITIZENSHIP with the citizens 
of the British Empire was proposed 
by Winston Churchill at Harvard Uni- 
versity with no casual purpose, de- 
spite the off-hand nature of his refer- 
ence. Most Americans will weleome 
continued close cooperation with the 
other English speaking peoples of the 
world. We will know much more about 
them and be able to work with them 
much more closely in the future than 
in the past. But Americans will want 
to know whether or not common citi- 
zenship, which we might welcome, will 
necessarily mean a completely free- 
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trade status for goods. That might do 
much to pull down the standard of 
living in the United States without 
corresponding good abroad. American 
chemical enterprise has much at stake 
in these matters. It will have to co 
a lot of serious thinking and planning 
in order that American well-being can 
be protected without promoting a nar- 
row, selfish industrial policy at home. 


WOMEN’S WAGES sliould equal those 
for men rendering the same services. 
That at least, is now the avowed policy 
for which C.I.O. intends to fight in 
the postwar period. President Philip 
Murray has announced the intention of 
his organization to press further with 
this philosophy for wider employment 
of women in jobs formerly held ex- 
clusively by men. The process indus- 
tries probably will not have as many 
women working for them in peace times 
as now, but, looking ahead, we must 
anticipate such problems and be pre- 
pared to solve them. 


MOLASSES is again to be supplied for 
aleohol manufacture on the Eastern 
Seaboard. This is necessary to save 
grain for food. It represents one of 
the advantages of greater control over 
the sea and greater available tonnage 
space in tankers. Fortunately, this 
molasses movement will not interfere 
with sugar production in Cuba and 
Puerto Rico; nor will it be allowed to 
interfere with the development of 
chemicals from surplus molasses there. 
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IVE DAYS after the fifth biennial 
Award for Chemical Engineering 


Achievement was officially presented on De- 
cember 2, 1941, America was plunged into 
this great global war. Since then her every 
resource has been dedicated to the primary 
task of defeating the enemy forces that chal- 
lenged her future as a nation of free men. Be- 
cause of wartime restrictions, the story of all 
that has been accomplished by American in- 
dustry during the past two trying years cannot 
vet be told, but there is one vital contribution 
which is fast approaching completion and for 
which a grateful country has not been slow to 
express its appreciation. I refer to the building 
L of a great synthetic rubber industry—Amer- 
| ica’s answer to enemy control of the chief 
natural sources of a material so essential to the 
winning of the war and the preservation of 
our national economy. 

The synthetic rubber program has been 
aptly called “the biggest job of chemical engi- 
neering in the history of the world.” To have 
crowded it into the extraordinarily tight situ- 
ation of the past 24 months with respect to 
construction materials, manpower and trans- 
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portation called for a virtual miracle on the 
part of the industry and profession. It has 
been possible only because of the patriotic 
pooling of technical knowledge and resources, 
of laboratory and plant facilities, of manage- 
ment, research and engineering. 

This great group effort so fully meets the 
objectives for which the Award for Chemical 
Engineering Achievement was established in 
1933 that the Committee has unanimously 
agreed to present the 1943 award to the entire 
American Synthetic Rubber Industry. The 
editors of Chemical & Metallurgical Engi- 
neering are pleased to join with these leaders 
of chemical engineering education in sponsor- 
ing, on behalf of the chemical engineering 
profession, this award to the many corporate 
groups that have carried the major responsi- 
bility for the development of the American 
Synthetic Rubber Industry. 

The primary purpose of this 1943 award 
will be to signalize the achievements of Ameri: 
can industry—particularly those rubber, 
chemical and petroleum companies that have 
built and operated the butadiene, styrene, 
copolymer, butyl, neoprene and thiokol plants 
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in the Government’s synthetic rubber program. 
Great and perhaps equal credit should be 
given to those concerns that have contributed 
most importantly to the process engineering 
and design of these plants. Included, too, are 
the companies that have constructed new or 
expanded facilities for producing essential 
chemicals, catalysts and feed stocks without 
which the program would have failed. And, 
finally, recognition is due the construction 
companies and the manufacturers of chemical 
engineering and process control equipment 
whose joint contributions were essential to the 
success of the entire project. 

To list by name each of the companies that 
belong in one or more of the foregoing groups 
is indeed an herculean task and one that lies 
beyond even the combined knowledge and 
experience of the Committee of Award. For- 
tunately, however, the able staffs of the Office 
of the Rubber Director and the Rubber Re- 
serve Company are available for our consulta- 
tion and with their cooperation and support, 
the list is being compiled for publication in 
our November issue. At that time Chem. & 
Vet.*will present in an unusually well illus- 
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trated article and report, a more detailed 
explanation of the manner in which these in- 
dustries have shared their engineering and 
material resources in building the American 
Synthetic Rubber Industry. 


Respectfully submitted, 
Sipney D. Kirkpatrick, Secretary 
Committee of Award 


* * - 


NOTE.—The 1943 Award for Chemical En- 
gineering Achievement will be appropriately 
presented to the American Synthetic Rubber 
Industry at a subscription dinner to be held 
in the grand ballroom of the Waldorf-Astoria 
Hotel in New York City on Wednesday, De- 
cember 8, 1943, in connection with the 19th 
Exposition of Chemical Industries. Members 
of the chemical engineering profession and 
others interested in celebrating this achieve- 
ment of American industry are cordially in- 
vited to join us on this occasion. For further 
information, address M. A. WILLIAMSON, pub- 
lisher, Chemical & Metallurgical Engineering, 
330 W. 42nd St., New York, 18, N. Y. 
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Production at the World’s Largest Plant 


ROBERT H. RAMSEY Assistant Editor, Engineering & Mining Journal 
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We have all heard rumors and stories about that plant out in Nevada— 
Basic Magnesium, Inc. Some have been exaggerations while others. 
sounding fantastic, have been understatements. In order to get the 
true story for its readers, our sister publication, Engineering and 
Mining Journal, sent Mr. Ramsey out to Las Vegas last May. His 
account of construction and operations at BMI appeared in the October 


issue of E.4M. a Ppp. 61-67. 


The following description is largely 


abstracted from Mr. Ramsey’s article.—Editors. 





OUTHERN Nevapa, at first glance 
aan appears to be populated at pres- 
ent largely by soldiers, faro dealers, 
and employees of Basie Magnesium, 
Ine. In fact, BMI, as it is called down 
there, takes up more space, is the sub- 
ject of more gossip, has cost more 
money, and actually turns out more 
metal than any other one magnesium 
plant in the world. 

Everything about BMI is colossal. 
It uses all the peat moss Canada can 
supply, all the power Boulder Dam 
can spare, all the men it ean get, all 
the electrical equipment three of our 
largest companies could manufacture, 
and it is still growing, although BMI 
was reported in August to be operat- 
ing at about 100 percent of capacity. 
To give you an idea of what this 100 
percent means, BMI at full capacity 
produces over twice as much volume 
of metal, measured in cubic feet, as 
one of our larger open-pit copper 
mines. 

It must be admitted, however, that 
although both Canada and the United 
States produced some magnesium metal 
as far back as 1918, Germany has until 
recently led in magnesium production 
and technology, chiefly because mag- 
nesium is one of the very few metals 
Germany possesses within her borders. 
Alloys of magnesium were used by 
the Germans in the first World War 
and were manufactured afterward by 
I. G. Farbenindustrie under the trade 
name of Elektron alloys, a circum 
stance to which Basic Magnesium, Inc., 
owes its existence. 

Major C. J. P. Ball, a British officer, 
became interested in these alloys dur- 
ing the war, and for years thereafter 
he worked toward forming a company 
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to produce them in England. In 1936 
he was successful and Magnesium Elek- 
tron, Ltd., was formed, a company 
whieh was able to purchase German 
patent information and which had the 
benefit of German experience in mag- 
nesium production. At present the 
big MEL plant near Manchester ac- 
counts for about 80 percent of Eng- 
lish magnesium production. 


PLANT HISTORY . 


Basic Magnesium, Ine., was origin- 
ally the corporate result of a union 
between Magnesium Elektron, Ltd., 
who was to furnish the technical know- 
how, and Basie Refractories, Inc., a 
Cleveland, Ohio, firm headed by How 
ard P. Eells, who was to supply the 
raw material and direct the enter- 
prise. Defense Plant Corp. finaneed 
the deal whereby a magnesite deposit 
in Gabbs Valley, Nevada, owned by 
Basic Refractories, Inc., would be de- 
veloped, and a reduction plant erected 
on a site eonvenient to Boulder Dam 
power. The contract was signed on 
Aug. 13, 1941: a crew of men went 
into the desert to cut the sagebrush 
off the proposed plant site in Septem- 
ber; foundations were being poured 
in November; and in August, 1942, 
magnesium ingots were being pro- 
duced. Construction work was largely 
handled by MeNeil Construction Co. 
of Los Angeles, although several 
other firms assisted in setting up 
houses, pipe lines, and other jobs. 

Plant design was directed by two 
MEL technicians; Dr. 8. J. Fletcher, 
chief chemist, and J. R. Charles, chief 
engineer, of the British company. 
Accompanied by some 3,000 drawings 
and specification sheets, these two men 


left England in May, 1941, on a ship 
which was torpedoed and sunk in Mid. 
Atlantic. Fletcher and Charles were 
picked up by other ships in the con- 
voy, but the drawings were lost. Upon 
arrival in Cleveland on June 3, they 
eabled to England for microfilm copies 
of the entire set, the first of whieh 
arrived by special bomber on June 7, 

At first, Charles and Fletcher were 
asked to design a plant to produce 
about 45 tons daily of magnesium, but 
no sooner had they completed this de. 
sign than they were asked to more than 
triple this output. Naturally this in 
volved more than multiplying every- 
thing by three and the result was ap 
enormous amount of work handled by 
these two men under the greatest pos- 
sible pressure. In three months these 
men did a job that might reasonably 
have occupied a year in ordinary 
times. 

Following the first production of 
magnesium in August, 1942, however, 
the output of metal did not come up 
to expectations. Although the story 
of what actually went on during 
BMI’s early operations would undoubt- 
edly be a most interesting one, it has 
never been completely told and will 
not be told here. Whatever the cause, 
the effect was that on Oct. 26, 1942, 
Anaconda Copper Mining Co., at the 
invitation of governmental agencies 
assumed direction of BMI by buying 

































































BASIC MAGNESIUM, INC. 
MAIN REDUCTION WORKS «| 
oC 
Storage Automatic =5 
. weighers o® 
MgO from mine, g =o 
Magnesite, ec 
Coal, Peat, ox 
Salts ae 
MgO y 
Water — 5 
cbt 
655 
Chlorine - ra 
plant ° 
MgCL& HCL 
MgCl (Liquid) 
Electrolytic | 
cells j 
Metal Mg (Metal) 
Scavenging |Sludge[ Refining | 
plan plant 
Sludge Mg to 
storaas 
ee 








e OCTOBER 1948 e CHEMICAL & METALLURGICAL ENGINEERING 











ship 
Mid. 


were 


con- 
Upon 
they 
opies 
whieh 
ne 7 
were 
oduce 
1, but 
is de- 
than 
is in 
very- 
aS aD 
ed by 
pos- 
these 
nably 
inary 


n of 
vever, 
1e up 
story 
uring 
loubt- 
it has 
| will 
cause, 
1942, 
at the 
encies 
uying 


ning & 
lot 


mixing p 


Proportio 


aration 
nt 


P ‘a 


Main 


ao 
ce 
. 


> 
Q 
— 












the controlling interest held by Basie 
Refractories, Inc. F. O. Case is now 
general manager, H. G. Satterthwaite 
is general superintendent, V. E. Mac- 
Donell is chief engineer, all of them 
Anaconda men. The status of Mag- 
nesium Elektron Ltd. was not affected 
by this change and Charles and 
Fletcher remain at the plant in thejr 
former capacities. 

BMI has grown so hugely in the 
last year and is even now changing in 
so many details that a description of 
it is a formidable task. Probably the 
best place to start is at the mine, some 
300 miles north of the reduction plant, 
located far up on the side of one of 
those vast Nevada valleys. 

Here, 31 miles from the railroad and 
1,100 miles by rail from the reduction 
plant, is a concentration of almost 
pure magnesite (magnesium carbon- 
ate). 

Ore sent to the mill must meet cer- 
tain requirements of composition. It 
must contain not more than 4 percent 
insoluble material, 4.5 percent CaO, 
or 2 percent FeO and Al,0O, MgO 
content should be about 40 percent. 

The calcined magnesite is carried to 
the railroad in trucks with semi-trail- 
ers. These have specially-designed 
bodies made in the form of bottom 
discharge hoppers, the gates of which 
are made to fit the unloading bins at 
both the railroad and the reduction 
plant. At present the calcines travel 
31 miles by truck, then 1,100 miles by 
rail to reach the plant; but as soon as 
sufficient trucks are available, the long 
rail haul will be eliminated, and eal- 
eines will be trucked the 300 miles 
directly to the plant. 

There is so much going on in the 
mile-long beehive of BMI’s main re- 
duction plant, and it all sprang out 
of the desert so fast, that one can’t 
avoid a feeling of unreality as he is 
shown through the huge buildings. In 
fact, the structures themselves heighten 
this effect, for they were designed on 
modernistic lines totally unlike any 
thing ever before seen in an ordinary 
mining camp. The comparison has 
been overworked by this time, but the 
impression is inescapable that these 
blocky, broad shouldered buildings 
must have been erected overnight by 
a crew of genies of the sort who used 
to handle Aladdin’s construction jobs. 
He got results by rubbing a lamp; we 
got BMI by writing a check for a 
hundred million dollars. Personally, 
I don’t believe in either one of these 
operations, but the reality of BMI is 
nevertheless incontrovertible. 

Sequence of operations in BMI’s 
main reduction plant is as follows: 
(1) caleined magnesite, mixed with 
oal and peat and suitably prepared, 
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is heated in furnaces (called chlorinat- 
ors) in an atmosphere of chlorine; 
(2) the anhydrous MgCl, formed in 
the chlorinators is transferred to elec- 
trolytic cells wherein molten magne- 
sium collects in a pool on the electro- 
lyte’s surface; (3) dipped out of the 
cell by hand, the molten magnesium is 
then refined and cast into bars. In 
addition to these main units, the prepa- 
ration plant, the chlorinators, the cell 
houses, and the refining plant, the com- 
pany also operates a chlorine plant, 
a flux preparation plant, a caustic 
soda plant, a brine plant, and a 
MgCl, liquor preparation plant, most 
of which are as large as any similar 
units operating elsewhere. 

Upon arrival at the reduction works, 
concentrates are dumped from either 
truck or boxcar into hoppers from 
which elevators carry the material into 
one of five 60-ft. silos, each of which 
holds about 5,000 tons. For use in 
the BMI process these concentrates 
must contain less than 1.5 percent 
CaO, 1 percent insoluble matter, and 
0.5 percent each of FeO and AlI,O,. 
Not all the concentrate need be eal- 
eined magnesite, however. Up to 75 
percent of the concentrate used can 
be the carbonate, but ordinarily not 
this much carbonate is used, and mag- 
nesium oxide makes up the greater 
part of the raw material. 

The other primary constituents of 





the feed to the reduction plant are peat 
moss from Canada, coal from Utah, 
and certain salts of unspecified com- 
position which assist in the subse- 
quent reactions. Coal acts as reduc- 
ing agent and peat makes the mixture 
porous. Incidentally BMI has 
absorbed a substantial part of Can- 
ada’s output of peat and will con- 
tinue to do so until current experi- 
ments looking toward the elimination 
of peat as a necessary constituent 
are successful. For use in the process, 
the peat is shredded in a hammermill 
to minus 8 mesh. The coal and the 
salts are ground in Raymond pulver- 
izers to minus 200 mesh, and all three 
ingredients are then stored in small 
concrete silos. 


PROPORTIONING PLANT 

These five materials: magnesia, mag- 
nesite, peat, coal, and salts, are re- 
moved as needed by belt conveyors to 
the proportioning plant. Here each is 
weighed out of its respective bin by a 
Jeffrey feeder and sent by screw con- 
veyor to one of several rotary mixers. 
From these mixers the charge is fed 
continuously to several pug mills in 
which concentrated magnesium chloride 
solution is mixed with the dry mass 
until a thick dough has been produeed. 
This magnesium chloride solution is 
obtained by mixing calcined magnesite 
with HCl obtained from the chlori- 


Magnesium ingots, the finished product, are stacked and stored awaiting shipment 
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Bottom of chlorinators 


nator exhaust Between this 


point 


vases, 


and the chlorination step, two 


processes are followed. The purpose of 


each is identical; that is, to dry the 
dough in pellet form so that it will 
make a more suitable feed for the 


chlorinators. 
In one part of the preparation plant, 
the dough mills is ex- 


trom the pug 


truded by screw conveyor through a 
rectangular 8x10-in. opening and cut 
into 2-in. bricks which pass on a metal 
conveyor through a drying oven. They 
are then loaded on small cars and con- 
through a tunnel kiln, where 
heat is applied sufficient to cement the 
mix but 


veyed 


not hot enough to more than 
char the peat in the mixture. These 
hard blocks are then broken into 2-in. 
lumps and are ready for the chlorina- 
tors. 

In the other part 
from the 


of the plant, the 
fed to 
rotating evlinders in which the pasty 


dough pug mills is 
mass is broken and formed into a col 


lection of balls or pellets averaging 
about an inch in diameter. These pel- 
lets into dryers and 
then pass into one of four rotary kilns, 
100 ft. long. After through 
water-cooled cylinders, the rotary kiln 
product is ready for the next step. 
The pellets of mixed and dried raw 
material are transported to the chlor- 
buildings in small 
dump cars, each one a kettle shaped 
pot holding about 300 Ib. of pellets. 
These electrolysis 
buildings are the most prominent fea- 


are discharged 


passing 


inator trains of 


chlorinator and 


ture of the BMI plant. Each one 
covers about the area of a football 
field and is several stories high. Each 
building is divided into two main 


rooms, in one of them are placed eight 
chlorinators, and in the other and 


100 


in which molten magnesium 
chloride is produced from magnesia, coal and chlorine 


imizes escape of gas. 


larger room are located 88 electrolytic 
Before into detail 
about these units, however, it might be 
well to have a look at the plant now 
supplying chlorine to the process. 


cells. going more 


CHLORINE PLANT 
With a eapacity of about 200 tons 
of liquid chlorine per day, BMI’s 
chlorine plant is one of the largest 


ever built. The Hooker cells are 
housed in two buildings, 450 in each 
one. Salt is obtained by special gov 


ernment permission from Death Val- 
ley and is dissolved in water in Dorr 
The solution is 
brought to the proper concentration in 
large evaporators and is then pumped 
through the eells. A current of 750 
amp. is applied to the cell cireuit; 
voltage drop is about 3.3 per cell. For 
the present the hydrogen, the hy- 
droxide, and the residual salt are all 
going to waste pending construction 
of means for their recovery. Eventu- 
ally, the hydrogen will be collected for 
sale, as will the sodium hydroxide. 
The salt solution will be 
coneentrated and re-used. 

Because chlorine is released in the 
magnesium chloride, 
most of the chlorine used in the chlori- 
nators will come directly from the cell 
and eventually the chlorine 
plant will be required only to make up 
the circuit. When this bal- 
ance has been attained, BMI will have 
available for sale much of its liquid 
chlorine production. 

To get back to the chlorinators, to 
which the chlorine is pumped in the 
gaseous state; these are cylindrical 
furnaces about 12 ft. in outside diam- 
eter and 25 ft. high, consisting of a 
metallic shell enclosing a refractory 


turbo-agitators. 


remaining 


electrolysis of 


house, 


losses in 
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Tops of chlorinators, left, include a charging device which min- 


At right are exhausi! gas scrubbing towers 


lining. In this shell are a bell and 
hopper arrangement at the top for 
introducing the pellets, an inlet for 
chlorine gas, six openings through 
which carbon electrodes project into 
the interior, a port for the removal of 
waste residues, an exhaust port where 
gases escape from the furnace, and a 
tap hole near the bottom where molten 
MgCl, is removed. 

Operation of these units appears 
fairly simple. About 300 lb. of fresh 
dry mix, prepared as outlined in fore- 
going paragraphs, is dumped into the 
top of the chlorinator every hour or 
so, and the accumulated molten MgCl, 
is drawn off below, also about once an 
hour. Inside the chlorinators, the elee- 
trodes, arranged in two three 
each, carry a current which maintains 
an interior temperature’ of over 850 
deg. C., or sufficient to permit redue- 
tion of the MgO eontained in the dry 
mix. Under these conditions magnesia 
combines with earbon and chlorine to 
form anhydrous magnesium chloride 
and earbon monoxide. The molten 
chloride collects in the lower part of 
the furnace in a pool. Exhaust gases 
of the chlorinators earry hydrochlori¢ 
acid and some magnesium chloride, as 
well as carbon monoxide. These gases 
pass through scrubbing towers and 
various solution tanks in which the 
HCl and the MgCl. are dissolved out. 
The resulting acid solution is then 
neutralized with ealeined magnesite, 
evaporated to a high concentration, 
and stored for use in mixing the 
“dough” which eventually constitutes 
the chlorinator feed. 

Left behind in thé ehlorinator is 4 
residue composed of silica, alumina, 
iron oxides, and other impurities. Be 
eause these impurities are present 10 
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Cell for production of magnesium. Molten chloride is poured in through 
small doors in front and metal is dipped out through the same openings 


such small amounts, they do not ae- 
cumulate rapidly and only after about 
three weeks of operation is it neces- 
the chlorinator down to 
Electrodes 
are also changed or dressed up at this 
time 

When it is desired to tap a furnace, 
a truck-mounted ladle is moved up un- 
derneath the tapping point. The clay 
plug in the tap hole is driven out 
and a red, liquid, stream of anhydrous 
MgCl, pours out. The fluidity of the 
chloride is rather surprising; it flows 
and splashes like water in contrast to 
the behavior of molten metal. 

When full (each ladle carries about 
the car bearing the ladle is 
driven to the nearby banks of electro- 


sary to shut 


clean out these residues. 


2 tons ) 


lytic cells, each one of which has open- 
ings in the top fitted with small doors. 
These doors are opened in turn, a 
funnel-like apparatus inserted into the 
opening, and the molten chloride is 
poured into the cell through the fun- 
nel. A ladle-full suffices to re-fill sev- 
eral cells, and when empty, the ladle is 
imm\ diately returned to a different 
ehlorinator for another load. 


MAGNESIUM CELLS 


The cells, arranged in 8 rows of 11 
each, are covered receptacles about the 
size of two bath tubs placed side by 
side. Tanks are of steel, but the en- 
tire lining is of a refractory material. 
Through the covers of the cells project 
the electrodes, 6 steel cathodes and 3 
graphite anodes, and an exhaust pipe 
through which chlorine leaves the cell. 
The gas escapes at the anodes and is 
taught by shields which enclose the 
anodes to a depth well below the elee- 
trolvt surface. Magnesium metal 
forms at the unshielded cathodes and 
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gradually collects in a pool on the sur- 
face of the chloride. Looking into the 
cell, one sees the bright-red surface of 
the molten chloride swirling violently 
under the pull of the cell’s magnetic 
field. Swept here and there on this 
surface are numerous shiny globules 
of metallic magnesium, the drops which 
eventually coalesce to form a pool ot 
When 
this condition has reached, two 
men dip out the molten metal into a 
gas-heated ladle for transfer to the 
first easting operation. Thereupon 
more chloride is poured into the cell 
and the eyele is repeated. Magnesium 
is removed from each cell about once 


the metal several inches deep. 
been 


a day. 

The impure magnesium taken from 
the electrolytic cells is carried in the 
truck-mounted ladle to a row of molds 
at one side of In these 
which resemble dish 
pans, the magnesium is east into short 


the cell room. 
molds oversize 


eylindrieal pigs, each one weighing 
about 60 lb. These pigs are then re- 
moved as needed to the refining plants. 

At BMI the electrolytic procedure is 
simplified to the extent that the 
chlorinators produce absolutely an- 
hydrous MgCl. Efficiency of the BMI 
over 85 percent, 
was the highest mark attained 
previously. 

To supply the 20,000 amp. current 
required at BMI, both motor-generator 
sets and mereury-are rectifier equip- 
are used, with rectifiers supply 
ine 60 percent of the power. No one 
eould furnished 
the huge cutlay of d.c. equipment re 
quired, therefore Westinghouse, Gen- 
eral Eleetrie, and Allis-Chalmers com- 
bined to fill the order. Total power 
used in the entire plant is 220,000 kw., 


electrolysis is well 
which 


ment 


menutacturer have 
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Construction view. 
lined steel arranged 


Cell tanks are 
in eight rows of eleven 


refractory- 


enough for a city the size of Los 
Angeles. In the actual electrolysis, 
about 8 kwh. are used per lb. of mag- 
nesium produced. Power enters the 
plant at 232,000 volts, is transformed 
down to 13,800 volts, and the portion 
used for electrolysis is converted to d.e. 

BMI refining 
plant and others are being built, but 


now has a fine new 


in the early hurry-up days of the op- 
refined “by 
hand,” so to speak, because demand 
In fact, 
plants is 


eration, magnesium was 
for the metal was so urgent. 
one of the original refining 


still operating in order to keep the 


flow of magnesium ingots at its max- 
imum, pending construction of a new 
refining unit. 

The refining unit is housed 
in a separate building, and in this one 
unit nearly all of the eurrent output 


of metal can be 


new 


refined. Along one 
side of the central room of the refining 
plant, large 
rood-sized copper or lead refinery, is 
a raised platform built around 11 pot 
furnaces, heated by oil, and each one 
metal. The 
from the cell 


enough to resemble a 


holding 2 tons of molten 
raw magnesium pigs 
houses are melted and purified in these 
pots. When the sludge has settled to 
the bottom, the pot itself is lifted 
bodily out of the furnace by an over- 
head erane and is transferred to one 
of three casting machines located along 
the opposite wall of the room. 

These machines consist of an auto 
matieally controlled 
hold the pot ot 


tilting frame to 


magnesium, and an 


endless chain of 5-lb. molds to reeeive 
The j 
fact, a tilting furnace, for it is heated 
by propane gas in order to keep the 
metal at the proper temperature dur- 
(Continued on page 115) 


the molten metal. frame is, in 
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Introduction to High Vacuum 
In Chemical Industries 


THEODORE R. OLIVE Associate Editor, Chemical & Metallurgical Engineering 





Chem. & Met. INTERPRETATION 





High vacuum processing in the neighborhood of | micron pressure is 
beginning to appear in industrial scale chemical engineering proc- 
esses. As yet the application is relatively small, but the new technique 
offers such important advantages in working with heat sensitive and 
high molecular weight organics, and the lower melting metals, that 
extensive use within a few years seems certain. Conventional ideas on 
fluid properties and fluid flow, as well as on pumping, no longer hold 
in the extreme low pressure region. Therefore, the present article sur- 
veys these properties, discusses pump performance, and describes the 
diffusion pump, which is now being built in industrial sizes. A second 
article, to appear in an early issue, will consider possible applications 
for extreme low pressure, and will discuss the special techniques 
required in working at these pressures, as exemplified in the new ferro- 
silicon process plant for magnesium which is operated at Canaan, 
Conn., by the New England Lime Co.—Fditors. 





EW DEVELOPMENTS in high vac- 
N uum technology, in the pressure 
range from a fraction of a millimeter 
to a fraction of a micron, are on the 
threshold of becoming important im 
plements in the chemical engineer's kit 
of tools. Former laboratory techniques 
in the production of low pressures far 
below those which can be developed 
with conventional pumping equipment 
are now moving into industrial applica- 
tions, and it is likely that the near 
future will see the introduction of many 
new products and improved processes 
heretofore impossible at the pressures 
then obtainable. Specifically, in the 
chemical field, distillation and frae- 
tionation of heat sensitive and high 
molecular weight materials will be prac- 
tical where distillation was previously 
out of the question. In metallurgy it is 
likely that many of the lower boiling 
metals will be produced from their ores 
by direct reduction under high vacuum, 
making them available at lower cost 
and by simplified processes. 

In a few instances pressures in the 
micron range, or below, are already be- 
ing used industrially. The oldest exam- 
ple, of course, is the electron tube in- 
dustry which has dealt with pressures 
as low as 10° mm. Hg for about 20 
years. Vitamin concentrates have been 
produced commercially for several 
years on a large laboratory scale, using 
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distillation under pressures in the 
micron range (0.001 mm.). Coating of 
lenses and optical mirrors by condens- 
ing thin films of vaporized salts and 
metals under high vacuum is now being 
practiced extensively. And recently the 
first large-scale application of high 
vacuum reduction of metals has been 
introduced in the several ferro-silicon 
plants now making magnesium for use 
in the war effort. 

At pressures where the mean free 
paths of the molecules in an evacuated 
space become appreciable in length, the 
ordinary concepts of fluids and fluid 
flow become unreliable, and it is neces- 
sary for the engineer who is unaccus- 
tomed to such low pressures to revise 
his thinking quite completely. There- 
fore, while the main purpose of these 
articles is to deal with high vacuum 
production and application, it is neces- 
sary first to examine the meaning of 
extreme low pressure and its effect on 
fluids subjected to it. 

According to the kinetie theory of 
gases, the molecules of a gas are in 
constant rapid and haphazard motion 
at all temperatures above the absolute 
zero. The pressure they exert on the 
walls of a vessel is directly propor- 
tional to the number: striking a unit 
area of vessel wall in unit time, to their 
average velocity, and their molecular 
weight. This velocity is proportional to 
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the absolute temperature, and since (by 
Avogadro’s hypothesis) equal volumes 
of all gases at the same temperature 
and pressure contain equal numbers of 
molecules, it follows from the definition 
of pressure that the velocities of the 
molecules must vary inversely with 
their molecular weight, and also that 
the pressure must be independent of 
the kind of molecules present, depend- 
ing only on their number and the tem- 
perature. 

In high vacuum work pressure is 
ordinarily expressed in terms of the 
height of a fluid column which exerts 
the same force per unit area. By com- 
mon consent the unit used is a mercury 
column measured in millimeters of 
height, low pressures being expressed 
as fraction of 1 mm. In the present 
article we are concerned with pressures 
in the range from, say, 10° mm. to 10* 
mm. The term micron, meaning 0.001 
or 10° mm., is a commonly used unit, 
in the low-pressure range in question. 
Table I gives the approximate concen- 
tration of molecules and the mean free 
path of nitrogen molecules at various 
pressures from atmospheric downward. 
It will be noted that at pressures in the 
neighborhood of 1 micron the mean 
free path is of the same order as the 
dimensions of piping and equipment, 
which means that a molecule may travel 
entirely across a pipe before colliding 
with another molecule. Under these 
conditions the ordinary laws of fluid 
flow are no longer effective, for the 
transportation of molecules from one 
point in the apparatus to another is 
controlled entirely by their natural dif- 
fusion, and the mass flow encountered 
at higher pressures is no longer ob 
tained. 

A common misconception regarding 
the mechanism of evacuation must be 
dispelled before it is possible to under 
stand fluid flow at extremely low pres 
sures. Ordinarily, it is considered that 
a vacuum pump “sucks” a vapor or gas 


Table I—Mean Free Path of Nitrogen 
Molecules at Various Pressures 


Pressure, Number of Mean Free 
Mm. Hg Molecules per Cc. Path, Cm.* 
760 (1 atm.) 2.5 X 1018 8.5 x10 
1 3.3 X 10% 6.5 X10" 
10* (1 micron) 3.3 x 10 6.5 
10 3.3 X 10% 6.5 X 1? 
10-* 3.3 x 107 6.5 X10 





* At 0 deg. C. 
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from a Space undergoing evacuation. 
What actually happens, of course, is 
that as the piston of a reciprocating or 
rotary pump retreats, it creates an 
extra space into which some of the gas 
molecules diffuse as a result of their 
natural motion. Once in this extra 
space, and before more than a few 
have had a chance to diffuse backward 
out of the space, they are trapped by a 
salve or by the motion of the piston 
and are then expelled from the pump 
cylinder to a region of higher pressure, 
such as the atmosphere. The mechanism 
differs somewhat in the case of a cen- 
trifugal or jet pump, but the principle 
remains, namely, that vacuum pumps 
of all kinds ean do nothing more than 
provide a space into which molecules 
from the evacuated space can diffuse, 
where they are then trapped and ex- 
pelled from the system. 

This principle has an extremely im- 
portant corollary affecting the concept 
of pumping capacity. Since molecules 
can enter a pump only by their natural 
diffusion, then any cause which inhibits 
their entrance decreases the pump ca 
pacity. Resistance of the valve is one 
such cause. Even more important, per- 
haps, because it is more easily over- 
looked, is the capacity for molecular 
fow of the pipe which connects the 
pump intake with the evacuated space. 
Since this capacity varies with the 
length, diameter and straightness of the 
pipe, it follows that the pipe should be 
as large and as short as possible and 
have a minimum of bends. It is a com 
mon misconception, since a high vac 
wim pump handles only a negligible 
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weight of material, that the size and 
length of the intake pipe are unim- 
portant. Actually, nothing could be 
farther from the truth, as this analysis 
shows. The performance of the evacua- 
ting device is completely at the mercy 
of the connecting pipe. 


FLUID FLOW 


At higher pressures it is usual to 
consider that a fluid flows from a point 
of higher pressure to one of lower 
pressure. Actually, when the mechanism 
of flow is regarded from the molecular 
viewpoint, it becomes obvious that the 
pressure is merely a byproduct of the 
concentration of molecules and of their 
velocity, and that flow is only natural 
diffusion which seeks to equalize the 
concentration throughout the system. 
Viewed from this standpoint it becomes 
apparent that the rate at which mole- 
cules can diffuse from a point of higher 
to a point of lower concentration must 
depend on the distance they can travel 
between collisions with other molecules, 
as well as on the distance they can 
move before striking a wall. Sinee their 
motion is completely haphazard, then 
a general drift in one direction can be 
produced only by an excess of colli- 
sions behind the moving drift. How- 
ever, proximity of a wall normal to the 
direction of drift has an effect similar 
to a high molecular concentration and 
tends to cause a cross drift which inter- 
feres with the main flow. It is reason- 
able to suppose, therefore, that the 
walls of a passage through which mole- 
cules are diffusing have a limiting ef- 
fect on the flow rate over and above the 


Fig. 1—National Research Corp. mercury diffusion pumps evacuating retorts in the 
Michigan magnesium plant of Ford Motor Co. 
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limitation imposed by cross-sectional 
area, and that the magnitude of this 
effect is a function of molecular speed 
and concentration, as well as the area 
of wall surface. 

Actually, this is a fact. Knudsen 
studied the resistance of pipe to flow 
of gases at low pressures and found 
that the character of the resistance 
introduced by the pipe wall varies 
with the pressure, that is, with the 
concentration of molecules. At high 
pressures the flow may be calculated 
by conventional methods in terms of 
length, pressure difference, and a fric- 
tion factor dependent on the Reynolds 
number. In the low-pressure range it 
may be considered that there is a sta- 
tionary “tube” of molecules of con- 
siderable thickness against the pipe 
wall, the thickness varying in a com- 
plex manner with the molecular con- 
centration. The high-pressure con- 
cepts of laminar and turbulent flow 
no longer hold. At pressures in the 
neighborhood of 1 mm., Knudsen found 
that the stationary molecule “tube” was 
relatively thin and that the resistance 
to flow varied directly as the length 
of the pipe, and inversely as the fourth 
power of its diameter. From 1 mm. 
down to 1 micron, he found the wall 
interference effect increasing rapidly 
to a maximum at about 1 to 10 mi- 
crons, and that the relation between 
resistance, length and diameter was 
affected complexly by the concentra- 
tion of molecules. At still lower pres- 
sures, however, where the mean free 
path becomes comparable to the pipe 
diameter, he found a decreasing re- 
sistance, which may be considered as a 
reduction in thickness of the tube of 
stationary molecules. Here the re- 
sistance was found to vary directly as 
the pipe length and inversely as the 
cube rather than the fourth power of 
the diameter. The curves of Fig. 2 
illustrate the effect of this varying 
resistance in the cases of 4-in. and 1-in. 
pipe. 

Flow in a low-pressure system is not 
ordinarily expressed in terms of weight, 
but, rather, as the volume of molecules 
at the existing pressure which passes 
a given cross-section of the conduit 
in unit time. Flow rate is often re- 
ferred to as “speed,” and its units are 
usually liters per second, or cubie feet 
per minute. Thus, the speed of a 
pump is the volume of molecules it 
can admit, while the speed of a pipe 
(Fig. 2) is the volume it can pass, 
both in unit time. Sinee flow capacity 
of a pipe varies inversely with its 
length, its speed is commonly expressed 
as volume per unit time and unit 
length. The total flow resistance of 
the component parts in a low-pressure 
system is calculated by adding the 
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individual resistances exactly as in a 
series electrical cireuit. If R, = 1/8,, 
where R, is the resistance of some 
part of the system and S, is its volume 
flow capacity, or speed, then the re- 
sistance of the entire system is the 
sum of the individual resistances in 
series, and the reciprocal of the speed 
of the entire system is equal to the 
sum of the reciprocals of the speeds 
of each individual part, or 1/S = 
L/S, + 1/8, + , ete. 
Obviously, the effective speed of a 
pump cannot be greater than the speed 
of the system which it is exhausting. 
This emphasizes the 
analyzing carefully the speed of the 


importance of 
pipe connection between the pump 
and the evacuated space, and insuring 
that its size is great enough and its 
length short enough to give a speed 
equal to that of the pump. 


VACUUM VAPORIZATION 


Since the principal reason for em 
ploying extremely high vacuum in in- 
dustrial chemical processes is to per 
mit the distillation or evaporation of 
materials which otherwise could not 
be vaporized at a useful rate, it is 


Fig. 2—“Speed” of % and 1 in. pipe at micron pressures 
Fig. 3—Piston pump characteristics at low pressures 


necessary to extend the molecular view- 
point used in the preceding section to 
show how high vacuum makes distilla- 
tion and evaporation possible. If the 
liquid is confined in a vessel, mole- 
cules will leave the surface and pass 
into the vapor space until the number 
returning equals the number leaving, 
at which time an equilibrium will be 
reached and the concentration of vapor 
molecules (vapor pressure) will be a 
definite value, depending only on the 
character of the material and its tem 
perature. At any temperature above 
the absolute zero a definite vapor pres 
sure will be reached, whether or not 
there are other molecules of an inert 
gas present in the vapor space. 

If some means is provided for draw- 
ing off the vapor moleeules continu- 
ously from the vapor space, vaporiza- 
tion will continue because equilibrium 
eannot be reached. This vaporization 
will proceed whether the temperature 
is low or high, the only effect of tem- 
perature rise being to increase the 
rate of vaporization owing to increased 
velocity of the molecules. If inert gas 
molecules are present in the vapor 
space, however, they will inhibit vapor- 





ization, simply for the reason of piiy- 
sical interference with the vapor m»le- 
ecules as they leave the liquid surtace 
and attempt to diffuse away from it. 

If the temperature is high enough 
to give the vapor molecules a vapor 
pressure equal to the inert gas pres 
sure, and the process is not confined, 
then the inert atmosphere will he 
pushed back and vaporization will pro- 
ceed so rapidly as to be called “boil- 
ing.” If the vapor pressure is less 
than that of boiling, even if the 
process is not confined, diffusion of the 
vapor molecules outward through the 
inert molecules will be slow, and vapor- 
ization may then not be rapid enough 
to be perceptible. 

There are several ways in which 
vapor can be drawn off continuously 
so as to bring about continuous vapor- 
ization. It can be done by condensing 
the vapor moleeules on a colder sur- 
face (condenser), as rapidly as they 
diffuse to it from the evaporating sur- 
face, as in stills and evaporators; by 
pumping them from the vapor space, 
as in jet refrigeration; or by sweeping 
them away by moving the inert gas, 
as in spray ponds and cooling towers. 


Fig. 4—High vacuum rotary pump “speed” at micron pressures 
Fig. 5—Three-stage ejector performance at low pressure 
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High Vacuum, Millimeters Hg 


Fig. 6—Characteristic curves of a family of National Research Corp. experi- 


mental industrial diffusion pumps in 


With the first two methods, of course, 
if a high vapor pressure of inert gas 
is allowed to exist in contact with the 
evaporating surface, vaporization will 
necessarily be slow. On the other 
hand, if the inert gas concentration 
ean be kept low, the inhibiting effect 
of the inert molecules will be slight. As 
the inert gas concentration is reduced, 
the temperature required to maintain 
rapid vaporization (boiling) can be 
made progressively lower, until a con- 
centration is finally reached below 
which no further lowering of the boil- 
ing temperature will take place. 

It is not generally realized that the 
boiling point cannot be reduced indefi- 
nitely by pressure reduction. Why 
this should be true is readily apparent, 
however, from a consideration of Table 
I. At a pressure of about 1 micron 
the mean free path of inert gas mole- 
ules in contaet with an evaporating 
surface becomes so great that the inert 
molecules no longer exert an appreci- 
ible effect on the rate of vaporization. 
Hence, nothing is gained in a distilla- 
tion or evaporation operation by at- 
tempting to reduce the inert gas pres- 
sare below about 1 On the 
other hand, it is equally clear that 
Pressures in the micron range are 
comparable in vaporization operations 


micron. 


to theoretieal cases where no inert gas 
exists, and so make possible the con- 
tinuous vaporization of all materials. 
If the moleeules are extremely large 
and their velocity at the available 
temperature is low, the resulting vapor- 
wation may be to be of 
practical value, but it is obvious that 
the use of such pressures tremendously 
‘xtends the list of materials that can 
be vaporized at useful rates. It is 
‘qually obvious that a useful rate can 
be obtained with many materials which 
are in 


too slow 


ired by high temperature. 
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sizes from 4 to 10 in. 


VACUUM PUMPS 


Theoretically, there is no reason 
why mechanical vacuum pumps ¢can- 
not be used to reach the extremely 
low pressures discussed here, provided 
only that their lubricants do not them- 
selves have vapor pressures as high 
as the pressures to be maintained. 
Practically, however, mechanical pumps 
cannot be used for the very low pres- 
sure range if there is a continual 
evolution of inert gas in the system, 
since it is ordinarily not feasible to 
attain a_ sufficiently large displace- 
ment rate. This is obvious from the 
fact that to obtain a displacement of a 
few hundred cubie feet per minute by 
means of a reciprocating or rotary 
piston requires either extremely large 
size or very high speed. Yet, at 
micron pressures an almost negligible 
weight of gas will oceupy a tremen- 
dous volume. As an example, con 
sider 1 ec. of gas at atmospheric 
pressure. If the pressure of the gas 
is reduced to 1 micron, its volume 
will expand 760,000 760 
liters. 

The various types of mechanical 
pumps have different ranges in which 
they achieve their best 


times, to 


performance. 
A reciprocating pump, for example, 
is an efficient device if the pressure 
is near atmospheric, but operates at 
low efficiency in a 
pressures below about 25 mm. as 
shown in Fig. 3. Vane type rotary 
pumps are capable of working at 
somewhat but still 
are inefficient even when multi-staged, 
at pressures below about 10 mm. The 
oil-sealed rotary  eccentric-cylinder 
high-vacuum pump which has been 
used so extensively in vacuum tube 
work is capable of efficient operation 
well below 1 mm., and in 


single stage at 


lower pressures, 


the com- 
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Fig. 7—Typical design of National Research 


Corp. industrial diffusion pump 


pound type, as in Fig. 4, can exhaust 
to less than 10 microns in systems 
without a continuous evolution of gas. 

None of these methods, however, is 
of sufficient capacity for work at 
micron pressures when considerable 
gas evolution is encduntered. At such 
pressures there are totally unexpected 
sources of gases. All materials con- 
tain both absorbed and adsorbed gases 
which are given off at extremely low 
pressure, especially at high tempera- 
ture. Metals, for example, contain a 
volume of occluded gas (as measured 
at atmospheric pressure) at least equal 
to the volume of the metal, and often 
several times this volume. Many 
liquids, especially those of high vis 
cosity, can contain enormous quantities 
of absorbed gases. 

Obviously, then, evacuating meth- 
ods which do not demand a tremendous 
physical displacement are ealled for 
in extreme low-pressure work. Con- 
ventional steam jet ejectors are in- 
herently capable of large capacity 
with moderate size apparatus, as shown 
in Fig. 5. Furthermore, they are 
readily operated in multi-stage, fre- 
quently having two or three 
and sometimes as many as five or six. 


stages, 


Ejectors with several stages have oper- 
ated at pressures as low as 25 microns 
and above, and equally low pressures 
have been achieved with fewer stages 
when ejectors were arranged to dis- 
charge against low forepressures, such 
as ean be produced by mechanical 
pumps or water jet ejectors 

Still, steam ejectors of present types 
are not the answer when pressures of 
a micron or below are required. An- 
other type of jet device known as the 
diffusion pump, however, has proven 
eminently successful, first as a labora- 
tory device, and very recently as a 

(Continued on page 108) 





Calculating Mixed Acids to 
Achieve Acid Equilibrium 


E. BERL and G. A. STERBUTZEL Carnegie Institute of Technology, Pittsburgh, Pa. 





Chem. & Met. INTERPRETATION 





In the April, 1939, issue of Chem. & Met., page 225, Dr. Berl described 
the use of the Gibbs trilinear system of plotting in the computation of 


plant mixing problems involving three components. 


The present 


article explains an improved method of using this system in the rein- 
forcement of spent nitration mixed acid, so that the resulting quantity 
of mixed acid equals the original quantity. The method is applicable 
to rapid routine calculations and should be of great assistance to the 


nitration industry.—FEditors. 





N NITRATION OPERATIONS the spent 
I acid which results not only differs 
in composition from the original fresh 
mixed acid, but it is also less in quan- 
tity. The ideal method of reinforcing 
the spent acid is to add nitric acid and 
oleum in such proportions that the 
weight (volume) and composition of 
reinforced acid equal that of the ori- 
ginal fresh mixed acid. The solution 
of this problem is extremely time-con- 
suming by mathematical computation 
(Berl - Lunge, “ Chemisch - Technische 
Untersuchungsmethoden,” 8th Ed., Vol. 
2, p. 674) but is readily accomplished 
graphically through the use of the 
Gibbs triangle, as shown in Figs. 1 and 
9 

In Fig. 1 point Z represents the 
composition of the spent acid result- 
ing from a nitration, while M is the 
composition of fresh mixed acid which 
is to be produced by reinforcement. 
The ratio of the quantity of spent 
acid, to the quantity of reinforced 
fresh acid which is to be produced, is 
expressed on the chart by the length 


of line drawn through M and L. 
Assume that the fresh acid is 17 
units, the spent acid 16 units, 
and the consumption in nitration 1 


unit. Then the line AMZ is drawn so 
that AM equals 16 units (the spent 
acid); ML equals 1 unit (the rein- 
foreing acid to be added); and AL 
equals 17 units (the reinforced acid). 

If M and L are close together, as they 
are in the nitration of cellulosic mate- 
rials, it is difficult to draw the line AML 
as accurately as must be done, since the 


This work was made possible by a grant to 
Carnegie Institute of Technology from the 
Buh! Foundation, for which the authors ex- 
press their appreciation 
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precise location of point A is imperative 
for subsequent steps. Point A can be 
located graphically by magnifying the 
small triangle 1, 2, 3, in which M and L 
are situated, to the size of the entire 
Gibbs triangle. With this done, points 
L’ and M’ occupy the same relative loca- 
tions in the whole Gibbs triangle as do 
points ZL and M in the small triangle 
1, 2, 3, and the slope of the line M’L’ 
is determinable with high accuracy. 
This magnification of 10 times is readily 
accomplished by noting that the base 
of the triangle 1,2,3, represents 10 per- 
cent H,O, its left side 60 percent 0, 
and its right side 20 percent HNO,. 
These quantities are subtracted from 
the coordinates of the points M and L 
and the results multiplied by 10, and 
plotted as M’ and L’. For example, 
point ZL has the composition 12.5 percent 
H.O, 63 percent H,SO,, and 24.5 percent 
HNO,,. he indicated subtraction gives 
for point ZL’ the coordinates (12.5—10) 
xl0=25 percent H,O; (63—60)x10=30 
percent H,SO,; and (24.5—20)xl0=—45 
percent HNO,. 

The position of point A’ is found gra- 
phically by means of similar triangles. 
Owing to the magnification, M’L’=10 
ML. Lay off M’B equal to 10 units of 
any convenient length and extend M’B 
to a length of 16 units. Then draw line 
CA’ parallel to the known line BL’, thus 
locating point A’. Now, M’A’=1.6 M’L/ 
or 16 ML. Therefore, AML can be drawn 
parallel to M’A’, with the length AM 
equal to that of M’A’, thus giving the 
accurate location of A. 


Point A has the property of being 
the pivot through which all straight 
lines joining the compositions of pos- 
sible reinforeing acids must pass if 
both the composition and the quantity 
of the reinforced acid are to be cor- 
rect. It ean be considered that there 
are three “degrees of freedom” in 
spent acid reinforeing problems, in- 
eluding the composition of the nitrie 
cid (or nitrie-sulphurie mixture) ; the 
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composition of the sulphurie acid (o; 
sulphuric—-nitrie mixture); and the 
quantity of mixed acids. As in the 


ease of the phase rule, if two of these 
“freedoms” are fixed by choice, the 
third can no longer be chosen freely 
Hence, if the quantity of mixed acids 
is fixed, then the choice of composition 
of one of the acids to be mixed wil) 
automatically fix the composition of 
the other. 

The situation is illustrated by line 
NS on Fig. 1. Point S, the proposed 
composition of sulphurie acid (oleum) 
might have been chosen 
at any point along the H,SO,-H,0 
axis, but to do so would automatically 
fix the composition of nitric acid to be 
used as the other end of the straight 
line SA prolonged to the nitric acid 
side of the triangle. Obviously, since 
the possible compositions of HNO, are 
limited, this also imposes a practical 
limit on the composition of H,SO, 
used. However, it should be noted 
that the mixing constituents need not 
be the compositions at the ends of the 
lines. A mixture of nitrie and sul- 
phurie acids and water, such as al 
point D, could be mixed with a mix 
ture of oleum, nitric acid and water. 
such as E, if desired. 

As the problem is illustrated in Fig. 
1, the chosen oleum composition is 20 
percent, or 104.5 percent H,SO,. This 
fixes the nitric acid composition at 89.5 
percent HNO, and 10.5 percent H,0. 
The proportions of acid N and acid 8 
which must be added are determined by 
the relations of the length of lines 4% 
and NA, where AS represents the weight 
of N, and NA the weight of 8. The 
weight can be determined graphically by 
laying off FS equal to the number of 
units of reinforcing acid needed. Then 
line AG, drawn parallel to NF, locates 
point G and S@ equals the number of 
units of N, and GF the units of 8S 


The methods just deseribed can be 
extended to cases in which it is de 
sired to add more or less reinforcing 
acid than corresponds to the acid equi- 
librium. For example, one may wish 
to eliminate part of the spent acid 
after each eyele to prevent the acct- 
mulation of impurities (nitrosy]-sul- 
phurie acid, oxalic acid, aleohol = 
trates, and nitro aromaties) beyond 8 
certain level. In this case an addi- 
tional amount of reinforcing acid 
must be used to compensate for the 
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Table I—Summary of Problem With Acid Equilibrium 





Table II—Summary of Problem With Acid Excess 





HNOs, HsS0,, HO, HNOs HsS0., HO, 

Tons Tons Tons Tons Tons Tons 

gpent acid, 470.5t........ 115.3 296 .4 58.8 Bpemt acld, 4B AL... .cccccccccccess 112.3 288.8 57.3 
MER Ge ececccccccess 0.79 13.49! —1.112 EEG abot.o tein ok ted axed bee Gh wdete, CCK 10.138 —0 .43¢ 
ON eat ae 2.31 Ra, 31.9t....... 17 .65 11.04 3.21 
PPh ceHsecasceenawadw eh 130.11 309 .89 60.0 IEG c aut as nkcus Kanendeeee 129 .95 309 .97 60.08 
Resulting composition by graphic method,% 26.02 61.98 12.00 Resulting composition by graphic method,% 25.99 61.99 12.02 
Desired composition, %.........-eseeeees 26 .00 62.00 12.00 Desired composition, %................ ; 26 .00 62.00 12.00 


1(0.94 X 1.09 X 13.17). 


spent acid so eliminated. On the other 
hand, if reinforcing acids which are 
oo strong are used, a deficiency of re- 
inforeed acid results. This case is 
if little practical interest since it is 
hardly likely that acids of excess 
strength would be used on account of 
their cost. However, if such acids 
vere used, the acid equilibrium could 
le restored by adding fresh mixed 
sid of composition M, which could be 
tained by mixing any combinations 
of acids on opposite sides of M lying 
ma straight line through M. 

The chart of Fig. 2 shows the same 
problem as Fig. 1, except that the 
line AML has been extended down- 
ward toward point B in the “super- 
sitrie*” region. The line is then eali- 
brated to show excess or deficiency 
of spent acid. Compositions falling 
om lines passing through A achieve the 
aid balance, while those falling on 
lines below A, such as point D, give 
a deficiency of reinforced acid, and 
those falling on lines above A, such 
ss point C, give an excess of rein- 
foreed acid. The calibration may be 
xeomplished by using the equation 





*Supernitric acid has been prepared by dis- 
wlving the anhydride of nitric acid, NgOs, in 
Water-free HNOs. This acid, which has ad- 
vantages that doubtless will sometime make 
tt commercially available, is comparable to 
tleum which is a solution of the anhydride 
of sulphuric acid in water-free sulphuric. Like 
tleum, it can be considered as more than 100 
percent of the acid. 


fig. 1—Graphical method of calculating reinforcing acids to 


attain acid equilibrium 


420 


213.17 — (13.49 + 0.79). 





3(9.7 X 1.045). 


xz = 100(1—ky) / (y + 1), where z 
is the percentage excess or deficiency of 
spent acid (a plus sign representing an 
excess, and a minus sign a deficien- 
cy); & is the ratio of the weight of 
reinforced acid to weight of spent 
acid, in this case 17/16=1.0625; and 
y is the ratio of MC to ML, where C 
is any point along BL through which 
the line connecting the compositions 
of the acids to be mixed may pass. 
The figures used in setting up Fig. 
2 include the following compositions: 


Components Spent Acid Z Fresh Acid M 


H,SO, 63 62 
HNO, 24.5 26 
HO 12.5 12 


The original quantity of fresh mixed 
acid is 500 tons, the loss in the proc- 
ess 29.5 tons, and the quantity of spent 
acid 470.5 tons. Therefore, k—500/ 
470.5 = 1.0625 and ML=AL/17= 
AM/16. 

As has already been pointed out, 
the exact location of point A is of 
great importance. Furthermore, all 
acid compositions on a line through A, 
when on opposite sides of A, can be 
mixed to give the acid equilibrium; 
while acid pairs on the opposite sides 
of LAB, which are connected by a 
line intersecting above or below A, 
give an excess or deficiency, respect- 
ively, of nitrating acid mix. The 
three possible cases then include: 
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*(9.7 — 10.13). 


1. Aeid equilibrium. 

2. Reinforeing acid excess, in which 
case some spent acid must be elimi- 
nated to produce the desired quantity 
of reinforced acid. 

3. Reinforcing acid deficiency, in 
which case fresh acid of composition 
M must be added to produce the de- 
sired quantity of reinforced acid. 

Case 1, Acid Equilibrium—Spent acid 
of composition L, to the extent of 470.5 
tons, is to be reinforced so that 500 tons 
of reinforced acid of composition M re- 
sults. This can be done by the mixing 
of acid pairs on the opposite sides of A 
which fall on any line through A. For 
example, if oleum of composition R, is 
selected, consisting of 94 percent of 40 
percent oleum and 6 percent of HNO, 
(which has a freezing point of —23 
deg. C.), then nitric’ acid of composi- 
tion N,, consisting of 85.8 percent HNO,, 
must be used (or some composition fall- 
ing along N,A. The 29.5 tons of total 
reinforcing acid will consist of (29.5x 
N,A/N,R,)=13.17 tons of R, and (29.5 
XAR,/N,R,=16.33 tons of N, Table 
I shows a summary and check of these 
figures. It will be observed that the 
accuracy possible with a Gibbs triangle 
of usual size (11.5 in. on a side) is 
greater than the accuracy of the data, 
which introduce errors owing to the 
difficulty of securing representative sam- 
ples for analysis. 

Similar results can be obtained if, for 
example, oleum of composition F (111 
yo H,SO,) is substituted for R,. 

n this case, 12.22 tons of F would be 
added to 17.28 tons of N, to attain the 
desired mixture. 

Instead, if reinforcing acid of com- 


Fig. 2—Development of graphical method for problems where 
spent acid is in excess, deficiency or equilibrium 











107 


an 





Table I1I—Summary of Problem With Acid Deficiency 
HNOs, HS8O,, 





purities and 23.3 
Ho, pereent HNO,, 





Tons Tons Tons 59.8 percen t 
Spent acid, 470.5 t... 115.3 296.4 58.8 I L,S¢ ), and 11.9 
HsSOu, 7.16 t; HNOs, 12.34 t 12.348 71 snes srcent H.O, tl 
L (to make up deficiency ,10t 2.45 6.3 1.25 _— nt etl, ‘ ~ 
—_ —_—— effective percent- 
To cece 30. 3 .05 . 
Total ope 130.09 309 . 86 60.05 age of HNO, is 
Resulting composition by graphic method, % 26.02 61.97 12.01 23.3/0.95 ss 245 
Desired composition, %.... pitas 26.00 2.00 12.00 percent HNO, ; of 
(19.5 X 36.7/100). (19.5  63.3/100). H,SO, is 59.8/ 
0.95 = 63.0 per- 
position FE is available (47.8 percent cent H,SO,; and of H.O is 11.9/0.95 


H,SO, and 52.2 percent of HNO,) the 
desired mixture could be made from 
28.23 tons of BH and 1.27 tons of water, 
as shown by the line Z—-H,0. 

One further example is the use of 
11.98 tons of a mixed acid of compo- 
sition of R, (55.3 percent HNO,, 34.6 
percent H,SO, and 10.1 percent H,O) 
mixed with 17.52 tons of water-free mixed 
acid of composition NS (46.5 percent 
HNO,, and 53.5 percent H,SO,). 

Case 2, Acid Eacess—If a mixture 
were made consisting of 470.5 tons of 
spent acid ZL, with reinforcing acid R, 
(34.6 percent H,SO,, 55.3 percent HNO., 
and 10.1 percent H,O) and 8S, (104.5 
percent H,SO,), the line RS, shows 
(where it crosses the excess scale ALD at 
C) that an excess of 2.5 percent of re 
inforced acid would result, and that 2.5 
percent of the spent acid must be elimi- 
nated. The spent acid LZ to be used, 
therefore, is 470.5X0.975—458.4 tons 
and the reinforcing acid is 500—458.4 
41.6 tons of R, and 8S, The required 
quantity of R, is (41.6XC8,/R,S,) 
31.9 tons, and of S, is (41.6 R,C/R,S,) 

9.7 tons. Table II shows a summary 
and check of these figures. 

Case 8, Acid Deficiency—If a mixture 
composed of 100 percent HNO, and 100 
percent H,SO, should be used for rein- 
forcement of 470.5 tons of spent acid 
of composition L, the intersection D of 
the line HNO.-H,SO, with the deficien 
ey scale AB, shows that a deficiency of 
2.1 percent would result. Instead of 
470.5 tons of spent acid, 470.5/(100— 
2.1)=—480.5 tons should be used, to 
which 500—480.5—19.5 tons of the cor 
rect mixture of 100 percent H,SO, and 
HNO, should be added to produce mixed 
acid of composition M. This is accom 
plished by adding to 470.5 tons of spent 
acid of composition Z a mixture of 
(19.5 & 36.7/100) 7.16 tons of 100 
percent H,SO., and (19.5 -L 63.3/100) 
12.34 tons of 100 percent HNO... How 
ever, this mixture will amount to only 
190 tons, so 10 tons of acid of composi- 
tion L must be added. Since the above 
calculation is based on 480.5 tons of 
spent acid, and only 170.5 tons was re 
covered, the remaining 10 tons of JL 
may be made of fresh acids. The mix- 
ture may be made of H,SO, and HNO,, 
or of H,SO, — HNO, mixtures which 
are on opposite sides of a line through L 


If the spent acid contains impuri 
ties which do not contribute to the 
nitration process, the analytical value 
of these impurities (for instance, nitro- 
syl-sulphurie acid, SO,NH, and organie 
materials like oxalie acid, glyeerine 
mono- and dinitrate, ete.) must be sub- 
tracted from 100 and the analysis re- 
ealeulated to 100 pereent for the sum 
of the percentages of H,SO,, HNO, and 
H,O. For example, with 5 percent im- 
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= 12.5 percent. 

The graphie method deseribed above 
is rapid in use and avoids the errors 
that are readily made in computations. 
Furthermore, it has the great advan- 
tage of permitting the discovery of 
optimum reinforcement conditions un- 
der any set of circumstances. 





HIGH VACUUM 


(Continued from page 105) 





large capacity pump for industrial 
operations. (See Fig. 6.) In facet, 
there is no theoretical reason why 
diffusion pumps of any desired capac- 
ity (speed) up to many thousands 
of eubie feet per minute cannot be 
built. Pumps already built have ea- 
pacities as high as 30,000 cu.ft. per 
min. at pressures as low as 10° mm. 
and there is no reason why pumps of 
several times the diameter and many 
times the eapacity eannot be con- 
structed if the demand for them should 
arise. 


HOW DIFFUSION PUMPS WORK 

The diffusion pump was developed 
by Langmuir in the United States about 
1913, and by Gaede in Germany at 
about the same time, or shortly there 
after. In the earlier types, and, in 
fact, until quite recently, such pumps 
were always constructed of glass and 
hence were not adapted to large size. 
In the early pumps mereury vapor 
was the motive fluid, and it is still 
used to a considerable extent owing to 
the small and simple boiler required, 
compared with other fluids which can 
be used. However, certain hydro-car- 
bon oils and other high-boiling organic 
liquids have been used successfully 
and offer advantages under proper 
operating conditions, in that they are 
of lower vapor pressure than mereury 
and hence are capable of working at 
even lower pressures. 

In its simplest form a diffusion 
pump consists merely of a water-jack- 
eted tube in which a number of jets 
of the motive vapor issue radially 
from holes in a central pipe beneath 
a conical umbrella which directs the 
jet downward and toward the walls 


of the tube, as in Fig. 7. As iole. 
cules of the gas which is being evaey. 
ated diffuse into the curtain of motiye 
vapor they are mechanically entrapped 
and moved beyond the curtain which 
has, of course, a component of motion 
in the desired direction. This is not 
to say that molecules of the gas ean. 
not diffuse backward through the evr. 
tain, for some of them do, but about 
half of those which diffuse throuch do 
not return and the concentration below 
the curtain increases to the point where 
it is possible to remove the moleeules 
from the system by means of a me. 
chanical pump or steam ejector. Mean. 
while, the curtain of motive vapor, hav- 
ing accomplished its purpose, reaches 
the water-cooled wall and condenses, 
flowing back to the boiler where it is 
re-vaporized for return to the jet. 
Pumps with only the umbrella type of 
jet are capable of operating at ex- 
tremely low pressure, for example, at 
107° mm. or even lower, using a low 
vapor pressure oil and properly de 
signed baffles to prevent the motive 
vapor from backing up into the evaeu- 
ated space, but they cannot operate 
with forepressures higher than about 
0.25 mm. Therefore, the mechanical 
pump or jet which is used to discharge 
the trapped molecules must be capable 
of high efficiency at a relatively low 
pressure. Much higher forepressures 
are made possible by combining the 
umbrella type of diffusion pump with 
a stage of ejector type jets as shown 
in Fig. 7. Oil vapor pumps with sueb 
jets can operate at forepressures of 
several millimeters, and mereury pumps 
of this type at forepressures as high 
as 25 mm. No diffusion pump, how 
ever, can discharge directly to the 
atmosphere, all requiring operation in 
series with a mechanical pump o 
another ejector. All diffusion pumps 
require an efficient condensing arrange 
ment for the motive fluid to prevent 
its loss in the form of vapor, along 
with the gas heing evacuated. Mer 
eury pumps, for example, require cool: 
ing water at a temperature below 
about 80 deg. F., if loss of mereury 
is to be avoided. Some of the higher 
boiling organies can be condensed with 
higher temperature water, so their us 
may be indicated where a_ reliable 
source of low-temperature water is n0 
available. 

In the preparation of this article 
and its drawings, as well as a seconé 
article which will follow in a late 
issue, to deal with applications of & 
treme high vacuum in the industri 
field, the writer was given muci val 
able assistance by Richard S. Mors 
president of the National Resear 
Corp., Boston, for which acknowledt 
ment is hereby made. 
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Chem. & Met. INTERPRETATION 


.. |More Synthetic Resins from Rosin 


JOHN R. CALLAHAM Assistant Editor, Chemical & Metallurgical Engineering 





Many are the wartime achievements of the commercialized “master” 
pilot plant of Hercules Powder Co. at Mansfield, Mass., the “finishing 
school” from which rosin-derived resins are graduated into full-scale 


commercial production. 


Soon to be an alumnus of this plant is 


Pentalyn M, a modified pentaerythritol ester of rosin widely used for 
military and essential civilian purposes which, at the same time, is 
contributing to the conservation of critical drying oils, phenol and 
glycerol. Another wartime contribution is the pentaerythritol plant 
built almost entirely from reconditioned equipment.—Editors. 





NLY about ten years ago there 
was little market in this coun- 
try for rosin esters other than ester 


gum, and it was actually not until 1932 
that Hereules Powder Co. began pilot 
plant production of Abalyn, the methyl 
ester of and of Hereolyn, the 
hydrogenated methyl ester. Since that 
time, however, a continuous series of 
new synthetic rosin esters and other 
derivatives has been developed. 

While the principle of esterifying 
rosin with giyeerol to make ester gum 
isnot new, the commercial availability 
of a variety of other rosin esters is 
very recent indeed. Rapidly changing 
demands for new and unusual prop- 
erties in adhesives, coatings, and plas- 
ties have made necessary the “tailor- 
making” of rosin esters, not only by 
widening the selection of esterifying 
ileohols but also by operation on the 
rosin nucleus itself and by addition 
of other resinous compounds, such as 
ilkyds or phenol-aldehyde condensates. 


rosin, 


MANSFIELD PLANT 


It was in 1941 that engineers of 
Hereules Powder Co. realized the ad- 
vantages of setting up a master pilot 
plant for working out processes for 
vatious synthetic resins which would, 
at the same time, produce at a suffi- 
cient rate to allow establishment of the 
products on the market. It was in 
‘Wat same year that Hercules purchased 
lor this very purpose the Mansfield, 
Mass, plant of John D. Lewis, Inc., 
producer of Lewisol resins. 

Engineers immediately set about to 
modify this unit toward maximum 
lexibility for experimental purposes 
and at the same time toward a size 
large enough for small-scale commer- 
Gal production. The result is a unit 
which is more than a pilot plant and 
yet which is far more flexible than the 
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ordinary semi-commercial plant, since 
any H-»eules resin can 
be made here in large salable quanti- 
ties by simple adjustments in equip- 
ment and processing variables. Actu- 
ally, the term “commercialized master 
pilot plant” would probably be most 
deseriptive of the unit. 

In close connection with this master 
pilot plant and contributing to its 
operation, is the pentaerythritol plant 
at Mansfield. Manufacture of penta- 
erythritol, vital raw material in this 
war, was carried over from laboratory- 
seale preparations to a larger scale 
production in equipment which was 
entirely non-critical and chiefly sec- 
ond-hand. Pentaerythritol production 
began in early 1943, and since then 
most of the processing tangles have 
been unravelled. 

Now, two years after the Mansfield 
unit was taken over, actual resin out 
put increased several fold 
by making minor changes in existing 


rosin-derived 


has been 







equipment and without losing any pro- 
duction during the conversion. Need- 
less to say, the plant is now operating 
at maximum capacity, largely in the 
manufacture of Pentalyn resins. 


PENTALYN RESINS 


Among the first rosin resins to be 
graduated from the Mansfield “fin- 
ishing school” into full-scale commer- 
cial production at this concern’s Bruns- 
wick, Ga., and Hattiesburg, Miss., 
plants were Pentalyn A, G, and X. 
These resins were introduced on the 
market early in 1940, although devel 
opment work was started in the mid- 
dle 20’s. 

Pentalyn resins, products of the es- 
terification of rosin acids with penta- 
erythritol, have a molecular weight 
about 30 percent greater than the ana- 
logous glycerol ester of rosin and a 
melting point roughly 25 deg. C. high- 
er. Since pentaerythritol is tetrahy- 
drie, its rosin esters may be expected 
to differ from the esters of glycerol, 
which is trihydriec. The architectural 
pattern of the pentaerythritol tetra- 
abietate molecule differs greatly from 
that for glycerol triabietate, and early 
experimental work on pentaerythritol 
explosives has shown without any 
doubt that the former type of strue- 
ture is much more stable than the 
chain structure of glycerol. 

Regardless of the explanations of 
this difference in behavior, it is a 
fact that Pentalyn resins are enabling 
varnish makers to utilize the less erit- 
ical drying oils to make quick-drying 
varnishes for a variety of military and 


General view of a part of the Mansfield, Mass. plant of Hercules Powder Co., 
“finishing school” for synthetic resins derived from rosin 








Table 1—Physical Properties of Synthetic Resins Produced from Rosin 


Melting 
Acid Color Point, 
Trade Name Type of Rosin Derivative Number Rosin Lovibond deg. C. 
Abalyn Methyl ester 8 a 20A orless Viscous 
liquid 
Hercolyn Hydrogenated methyl ester. . ~ - 8A orless Viscous 
liquid 
Flexalyn! Diethylene glycol ester. . . . &10 20-40A 45-50 
Flexalyn C! Ethylene glycol ester............ 4-8 20-40A 63-68 
Staybelite Ester No. 10. Glycerol ester of hydrogenated 
ee ee 10% N? -- 383-86 
Staybelite Ester No. 1 Ethylene glycol ester of hydro- 
genated rosin cnc. haneeede 12 N? - 55-58 
Staybelite Ester No. 2 Diethylene glycol ester of hycro- 
genated rosin. 10° N? 38-45 
Pentalyn A. Pentaerythritol ester 19? - 25-38A 116° 
Pentalyn G Pentaerythritol ester cake DO ~——— 25-39A 1318 
Pertalyn X Pentaerythritol ester , 15 ~~ 35A 153° 
Pentalyn M Phenolic modified per taerythritol 
ester. . 252 H-M a 1655 
Poly-pale Ester Gum Glycerol ester of polymerized rosin 8-10 WwWw-wG —— 116-118 
Poly-pale Ester No. 1 Ethylene glycol ester of poly- 
merized rosin a —— 40-45A 80-85 
Poly-pale Ester No. 2 Diethylene glycol ester of poly- 
merized rosin 10-12 - 60A 61 
8L Ester Gum Glycerol ester of pale wood rosin.. 6-8 WG-N —-——— 92-96 
Vinsol Ester Gum Glycerol ester of Vinsol resin 6 Black 144-148 
Lewisol 2L Maleic alkyd-modified ester 15 M-WG 20-45A 130-140 
|) ae Maleic alkyd-modified ester 402 M-WG 25-49A 140-150 
Lewisol 33 Maleic alkyd-modified ester. . 402 N-M 28-49A 152-168 
Lewisol SS Maleic alkyd-modified ester. . 230-250 M-K 112-114 


Modified alkyd resin. . 
Modified alkyd resin 


Nex lyn 20 
Neolyn 40 








25-40A 72-78 
Balsamic 


10-15 N-WG 
20-25 N-WG 25-40A 


1 Offered in solid form or 80 percent in mineral thinners. * Max *Min. ‘* Benzene-alcohol solvent. 


essential civilian uses. Furthermore, 
in eases where special properties of 
viscosity and through-dry are de- 
manded, no glycerol whatsoever and 
little phenolic modifier are necessary. 
These resins are, therefore, a boon to 
the conservation of considerable phenol 
and of glycerol in alkyds and in phe- 
nolie-modified ester gum. 

Latest of the pentaerythritol rosin 
esters is Pentalyr M, designed to give 
tougher through-dry with linseed oil 
without sacrificing the speed of top- 
dry. Although a modified phenolic 
resin, this is a low consumer of phenol 
among resins of equivalent viscosity 


characteristics. It does not contain 
any glycerol whatsoever. 

At present, Pentalyn M is produced 
solely at the Mansfield plant, although 
it is now ready to be “graduated” into 
large-scale commercial production at 
the company’s southern plants where 
equipment is now actually being in- 
stalled for this purpose. The out- 
standing advantage of these locations, 
of course, is that molten rosin is 
directly available for resin manufac- 
ture, 

Raw materials for production of 
Pentalyn M are rosin, pentaerythritol, 
and a small amount of phenol-formal- 


A section of the upper level of the gum room where pentaerythritol esters of rosin 
are made by means of a simple esterification reaction 
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dehyde condensate. Pentaerythritol js 
commonly produced by reacting about 
four equivalents of formaldehyde jp 
warm aqueous solution, in the presenee 
of lime, with one equivalent of acetal. 


dehyde. One equivalent of formalde. 
hyde actually acts as a reducing agent 
and is oxidized to formic acid. (gl. 
cium is precipitated by means of sq. 
phurie acid, the mixture filtered, ang 
the filtrate concentrated and crystal. 
lized by evaporation in vacuum.’ 


PENTALYN M PLANT 


Rosin for Pentalyn M production 
is first shovelled by hand into a melter, 
Here, with the aid of steam coils, it is 
melted and flows into a small heated 
reservoir. The molten rosin is filtered 
and pumped into an insulated tank 
held at about 160 deg. C. by steam to 
prevent solidification. 

Molten rosin, automatically weighed, 
solid pentaerythritol, and liquid phe. 
nol condensate are. charged into ap 
esterification kettle provided with coils 
through which is circulated a hot 
petroleum-base oil to heat the charge. 
The cook is continued until the desired 
acid number is reached, which is 2 
for Pentalyn M. 

Rosin acids, of which abietic aeid is 
the most important, constitute about 
90 percent of refined wood rosin. Some 
90-95 percent of these acids are esteri- 
fied by pentaerythritol during the cook. 
ing, the completeness of the reaction 
being determined largely by the acid 
number desired in the final resin. The 
unreacted acids remain in the resin, 
but the 10 percent non-acidic consti- 
tuents of the rosin are mostly distilled 
out during esterification. 

After cooking is complete, the liquid 
resin is dumped through a bottom dis 
charge valve directly into fiberboard 
drums, where it is allowed to cool and 
solidify. Each of the discharge valve 
is provided with an exhaust system t 
remove any fumes released. 

One of the boilers for heating the 
circulating oil is coal-fed, while the 
other uses fuel oil. The conversio 
to coal, made several months ago, Wa 
completed within 12 hours. This boil 
er is fed pulverized coal continuous] 
by means of a screw, the rate of whit) 
is thermostatically controlled 

Pentalyn M, as well as the other 
Pentalyn resins, is used by the Army 
and Navy in coatings for shells, maid 
tenance finishes for buildings and m 
chines, insulating varnishes, aireral! 
wing and body finishes, flameproofit? 
and waterproofing tents and tarpal 
lins, for the hulls, interiors, and deck 
of cargo ships and, in Canada, fo 


IT. L. Davis, Chemistry of Powder ind BaP 
sives, Vol. II, pp. 278-79, John W & > 
1943 
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tank finishes and other similar military 
equipment. 

These resins have proven satisfac- 
tory in the field of maritime finishes, 
in paints for priming the hulls of 
ships. Such paints must be hard, yet 
flexible, non-cracking or scaling and 
extremely durable. Formerly, many 
of these qualities obtained in 
maritime paints through the use of 
imported tung and other oils. Penta- 
lyn M is particularly adapted for var 
nishes that must be resistant to salt 
spray. 


were 


NEOLYN RESINS 


This Mansfield unit also contains an 
experimental alkyd resin plant and 
a small alkyd pilot plant. The form- 
er is now in full-seale production on 
the newest development in the Her- 
cules resin line, the recently announced 
Neolyns. Neolyn 20 and Neolyn 40 
are alkyd-modified synthetie resins 
which, under ordinary conditions, are 
thermoplastic and film-forming. Neo 
lyn 20 is a solid having a melting point 
(Hercules drop method) of 72-78 deg. 
C., and an acid number of 10-15; Neo- 
lyn 40 is balsamic, tacky and has an 
acid number of 20-25. 

Neolyns are not as yet in full-seale 
production and their applications are 
currently just emerging from the ex- 
perimental stages. However, it seems 
that these resins will be of considerable 
interest in hot melt applications and 
in solvent solution coatings in which 
thermal stability or heat-sealing may 
be of value. For hot melt applications, 
they possess exceptionally high gloss 
Neolyn 40 is a 
satisfactory plasticizer for Neolyn 20 
and other materials. 

It should be noted that the Mansfield 
anit was redesigned to provide for 
three primary conditions: (1) a 


and greaseproofness. 


com- 


A section of the lower level of the gum room, showing the roller conveyor system 


and fiberboard drums filled with finished pentaerythritol 


mercialized “master” pilot plant; (2) 
a starting point for preparation of 

materials (in the main a 
project, although pentaery- 
thritol is now in production); (3) lo- 
cation smooth-funetioning tech- 
nieal service laboratory. 


resin raw 


postwar 


for a 


TECHNICAL SERVICE 


This idea for a _ teehnieal service 
laboratory conceived early in 
1942, and work was begun on isolat- 
ing a section of the building for ac- 
tivity, independent of production, on 
oleoresinous and alkyd developments, 
chiefly in the paint and varnish field 


was 


resins 


By late 1942, the Synthetics Depart- 
ment had set up a group of specialized 
chemists and chemical engineers in 
this new laboratory. Since then, fa- 
cilities have been further improved 
from time to time. 

The combined laboratory control and 
technical service staffs at Mansfield 
have been expanded seven times their 
original size, and plans for further 
expansion are now under considera- 
tion. The policy of employing women 
in war work is applied in this labora- 
tory, and women now make up about 
35 percent of the total technically 
trained personnel. 


Flow chart showing basic raw materials and relationships of the rosin-derived synthetic resins now being produced 


Vinsol Resin 
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Demineralizing Industrial Water 
And Process Liquors 


ESKEL NORDELL Technical Dept.. The Permutit Co., New York, N. Y. 





Chem. & Met. INTERPRETATION 





Applications of ion exchange reactions are relatively new in the 
process industries and offer much promise for the future. In this article, 
the author traces the main developments which have taken place in 
this field, putting particular emphasis on the latest accomplishment 
which permits complete demineralization by ion exchange. Although 
many of the details cannot be published yet because of the use of this 
process in the war effort, enough is said here to start process engineers 
thinking of the possibilities which this process opens up.—Editors. 





ANY INDUSTRIAL wet processes 
M require water which is free 
from the various mineral salts or- 
dinarily present in practically all 
natural water supplies. Until recently, 
the costly method of distillation was 
the only known way for producing 
water of such a character. Now, how- 
ever, water may be demineralized by a 
simple and relatively inexpensive ion 
exchange process, in which raw water 
at ordinary temperatures is passed 
first through a hydrogen cation ex- 
changer and then an anion exchanger, 
or acid absorbent. The net result is 
an effluent which compares favorably 
in quality with distilled water. 

Synthetic organic cation and anion 
exchangers developed for, and used in 
this process, are also finding uses in 
fields other than water treatment. 
They are now important in the re- 
eovery of valuable electrolytes which 
are present in dilute solutions; the re- 
moval of small quantities of ionie im- 
purities from low cost products; the 
separation or fractionation of (a) elee- 
trolytes from non-electrolytes, (b) 
strong electrolytes from weak electro- 
lytes, (c) multi-valent ions from ions 
having a different valence, (d) mono- 
atomic ions of low atomie number 
from those of high atomie number; for 
actions of catalysis; and for serubbing 
gases 


CATION EXCHANGE WITH ZEOLITES 


In the familiar sodium zeolite proc- 
ess, hard water is softened by simply 
passing it through a bed of granular 
sodium zeolite which has the ability to 
abstract calcium and magnesium 
eations from the hard water and re- 
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place them with sodium cations. Thus 
the bicarbonates, sulphates and chlo- 
rides of calcium and magnesium 
present in hard water are transformed 
by the softening process into the corre- 
sponding salts of sodium. It is evi- 
dent that this method does not reduce 
the total number of ionic constituents 
present. 

Zeolites used in this process are cer- 
tain double silicates which may be 
represented by the general formula 
Na,O, Al,O, (SiO.),, (H.O)» where x 
represents from 5 to 13 molecules of 
SiO,, and n stands for a rather indefi- 
nite amount of water of hydration. 
Hydrogen cation exchange with silice- 
ous zeolites is impractical because a 
regenerating acid would decompose the 
zeolite. 


ORGANIC CATION EXCHANGERS 


With the advent of organic cation 
exchangers, this latter limitation was 
removed. Organic cation exchangers 


are synthetic materials which not only 
are capable of carrying out all of the 
eation exchanges which may be etfeeted 
with the siliceous zeolites, but in addi- 
tion may be used to exchange hydrogen 
ions for metallic ions. Utilization of 
this fact constitutes the first step in 
demineralization. 

The coal derivatives, such as Zeo. 
Karb, were the earliest organic cation 
exchangers developed and have been 
most extensively applied in practice. 
Zeo-Karb installations have been op- 
erating for a number of years and for 
thousands of cycles without deteriorat- 
ing physically, dropping in capacity, 
or developing colored effluents. It ap- 
pears that although some resins are 
slightly higher in capacity, a good sul 
phonated coal is more resistant and 
has greater stability. In physical 
properties, Zeo-Karb is a hard, black, 
granular material which weighs ap 
proximately 30 lb. per cu. ft. wher 
shipped. 

When regenerated with sodium 
chloride the principle advantage ol 
these organic cation exchangers over 
zeolites is that, being non-siliceous in 
nature, they eliminate the danger 0! 
siliea pickup by the water being soft- 
ened. They do not, of course, reduc 
the total mineral salt content, but act 
similarly to the zeolites. 

When an organie ¢ation exchanger 
is regenerated with an acid, such 4s 
sulphurie acid, instead of sodium 
chloride, it acquires replaceable hydro- 
gen ions. The Zeo-Karb material, 
when so regenerated, is known as Zeo- 
Karb H whereas, when regenerated 
with sodium chloride, it is known 4% 


Fig. 1—Demineralizing installation in processing plant 





e OCTOBER 1948 « CHEMICAL 


Q 
— 
> 
4 
z 
A 
=> 


& METALLURGICAL EN 
























only 
iT the 


ected 







addi- 





rogen 





On Ol 
ep in 






Zeo 
cation 
been 
ictiee, 








n Op- 
1d for 
“lorat- 
pacity, 
It ap- 
iS are 
rd sul 
t and 
1ysical 


black, 
















wher 






odiun 







s over 





ous il 





rer ol 





y soft- 





reduce 





ut act 






hanger 
uch as 
sodium 
hydro- 
iterial, 
is LZeo- 
erated 


wn as 



































































a 









































































































Zeo-Karb Na. Water containing min- 
era! salts, when passed through a bed 
of the Zeo-Karb H, loses metallic ions 
to the Zeo-Karb and gains hydrogen 
ions in exchange. In this manner, not 
only are the cations of calcium and 
magnesium removed but also the ca- 
tions of sodium or any other metallic 
cation present. 

Sinee hydrogen cations are given 
up in exchange for the other cations, 
this results in the formation of equiva- 
lent amounts of acids corresponding 
to the anions present in the raw water. 
Thus sulphates are transformed to sul- 
phurie acid, chlorides to hydrochloric 
acid and bicarbonates to carbonie acid. 
In the latter ease the carbonic acid 


formed immediately breaks down into 


free carbon dioxide and water. There- 
fore, with a water that contained 
nothing but bicarbonates, this process 
would provide an effluent containing 
only earbon dioxide, easily removable 
by aeration, so that the net result 
would be an effluent comparable to 
distilled water in quality. 

Sinee sodium bicarbonate would be 
removed in the same manner as the 
biearbonates of ecaleium and magne- 
this for the first time 
offers a method other than distillation 
for removing sodium bicarbonate. 
Naturally, therefore, it has been wide- 
ly used in the treatment of waters con- 
taining sodium alkalinity as well as 
bicarbonate hardness. Such waters are 
much more common in oceurrence than 
is generally recognized and, while more 
prevalent in certain sections, are not 
confined to any one loeality. 

Where it is unnecessary to remove 
the sulphate and chloride content, the 
usual method of treatment followed is 
to pass one portion of the raw water 
through a Zeo-Karb H unit and an- 
other portion through a Zeo-Karb Na 
unit. The sizes of these portions are 
so adjusted that the sodium bicarbon- 
ate content in the Zeo-Karb Na efflu- 
ent is sufficient to neutralize the con- 
tent of sulphurie and _ hydrochloric 
acids in the Zeo-Karb H effluent. In 
this way, a completely softened mixed 
eluent is produced which contains 
only sodium sulphate and chloride 
equivalent to the original sulphate and 
chloride content of the raw water plus 
Whatever amount of bicarbonate alka- 
linity is desired. Or, expressed in an- 
other way, with this process it is pos- 
sible to soften a water completely and, 
at the same time, reduce the bicarbon- 
ate content to any desired figure. 


sium, process 


ORGANIC ANION EXCHANGERS OR 
ACID ABSORBENTS 


Removal of acids from water may 
be effected by means of certain syn- 
thetic organic materials known as 
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Fig. II—Zeo-Karb H and Zeo-Karb Na units for softening and dealkalizing boiler feedwater 
in a midwestern utilities plant 


anion exchangers or acid absorbents. 
The latter term may be the better one 
as the reaction is probably an ab- 
sorption of the entire acid molecule. 
However, the term anion exchanger is 
more widely used. In any event, they 
will remove acids from water com- 
pletely, and can be regenerated, thus 
renewing their capacity for acid re- 
moyal., 

The earlier anion exchangers, such 
as m-phenylenediamine - formaldehyde 
resins and the insoluble basic dyestuffs, 
were not very successful as their capac- 
ities were rather low, they had a tend- 
ency to throw color and their life 
was quite limited. As the result of 
intensive research work, new products 
were developed which got away from 
these undesirable properties. Typical 
of these new anion exchangers is the 
aliphatic amine resin, De-Acidite, a 
granular brown resin which 
about 40 lb. per eu.ft. when shipped. 

When a water containing hydro- 
chlorie or sulphuric acid or mixtures 
of these is passed through a bed of 
granular De-Acidite, the acids are 
quantitatively removed. After the use- 
ful anion removing properties have 
been exhausted, the De-Acidite may be 
regenerated with a solution of soda 
ash. These cycles of anion removal 
and regeneration may be repeated for 
hundreds of eyeles with only a small 
drop in capacity, no color contamina- 
tion and no rise in the electrolyte con- 
tent of the effluent. It is still too early 
to state that the life of these anion 


weighs 
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exchangers equals that of the resist- 
ant sulphonated coal cation exchang- 
ers which have been operating day in 
and day out for without any 
apparent drop in capacity, but, to 
date, commercial installations of anion 
exchangers have performed satisfac- 
torily. 


years 


DEMINERALIZING WATER BY ION 
EXCHANGE 

The demineralizing of water by ion 
exchange is effected by first passing 
the water through a bed of Zeo-Karb 
H and then through a bed of De-Acid- 
ite. Any carbon dioxide formed in 
the first step, goes through the De- 
Acidite unchanged and may be removed 
from the effluent by aeration. The 
may be either of the pressure 
type or the gravity type. In the pres- 
sure type plant the units are con- 
structed of steel shells lined with acid 
proof material. Valves, piping and 
fittings are lined or con- 
structed resistant mate- 
rials. 

Raw water flows under pressure 
through the Zeo-Karb H unit which 
removes the cations. When the use- 
ful cation exchange capacity of the 
Zeo-Karb H bed is exhausted, the bed 
is (1) backwashed, (2) regenerated 
with sulphuric acid from the*auxili- 
ary sulphuric acid tank and (3) 
rinsed until free from calcium, mag- 
nesium and sodium sulphates plus the 
excess sulphurie acid employed. 


The effluent from the Zeo-Karb H 


units 


similarly 
of corrosion 





113 


“ 





Table I—Analyses of Industrially Distilled 
Water 
Hardness Alkalinity Chierides Sulphates 


(p.p.m. (p.p.m. (p.p.m. (p.p.m. 

Plant as CaOOs) as CaCOs) as Cl) as nN) 
A 0 13 4 0 
B 6 9 0 0 
Cc 10 18 0 0 
D 10 15 0 0 
E 0 6 2 2 
K 0 6 2 3 
G 0 4 l 3 
H 15 12 2 5 
I 1 2 0 1 


unit then flows, still under pressure, 
through the De-Acidite unit. As the 
water passes through, the mineral 
acids are taken up and the carbon 
dioxide goes through unchanged. After 
the useful acid absorbing capacity of 
the De-Acidite bed has been exhausted, 
it is (1) backwashed, (2) regenerated 
with a solution of soda ash from the 
auxiliary soda ash tank and (3) rinsed 
until free from sodium sulphate and 
sodium chloride plus the excess of 
soda ash used. 

From the De-Acidite unit, the efflu- 
ent passes to a degasifier. Here, the 
water raining down over a series of 
trays is met by a counter-current of 
air which effectively reduces the car- 
bon dioxide to a very low figure. 

With some waters high in sulphates 
and chlorides and where tolerances for 
these are low, recycling may be re- 
quired. Depending on the composi- 
tion of the raw water and the results 
required, such recycling may be prac- 
ticed with only a part of the effluent 
or with all of the effluent. These 
processes are known, respectively, as 
partial or complete recycling proc- 
esses. 

Results obtained are excellent as 
shown in Table II which gives analy- 


Fig. I1I—Sectional view of demineralizing plant showing construction of equipment. 


Table Il—Analyses and Cost Data for Industrially Demineralized Water 


Hardness Alkalinity 
(p.p.m. as ya (p.p.m. as CaCOs) 


Plant raw min. raw 
on 43 0 34 3 
K... 61 0 24 2 
6 116 0 58 3 
M... 120 0 93 4 
N.. 212 0 140 6 
a 261 0 183 2 
fe 302 1 227 4 





Note: zero, as used, means less than 1 p.p.m. 


ses of the effluents obtained in seven 
industrial installations. 

Silica, however, is not removed by 
this process and, in those cases where 
silica removal is of importance, it 
should be done as a preliminary step 
before the demineralizing process. For 
most applications, the silica content of 
the raw water is low and, except in 
the treatment of siliceous water for 
high pressure boilers, silica removal 
is usually unnecessary. 

Removal of mineral salts effected by 
this demineralizing process compares 
very favorably with removal by dis- 
tillation. Theoretically, of course, dis- 
tilled water should be free from non- 
volatile mineral salts. In commercial 
practice, however, this is not the ease 
as is shown in the analyses of dis- 
tillates taken at random from nine in- 
dustrial plants listed in Table I. The 
reasons for this are probably found in 
entrainment from the still plus leak- 
age in the condenser, especially after 
the condenser has been in operation 
for some time. 


OPERATING COSTS 


As far as operating costs are con- 
cerned, they are principally for the 
regenerants used. In Table II, the 


i Cost of treat men 
(p.p.m. as Cl) (p.p.m. as SOs) (cents pr 
raw raw demin. 1000 gal.) 

+ 0 19 0 3.0 
8 0 26 0 4.9 
2 0 70 0 8.2 
33 0 38 0 9.5 
24 2 80 1 16.3 
10 0 60 0 11.5 
25 0 0 1 16.0 


costs of the regenerants for seven in- 
stallations are given and, since these 
waters cover a wide range in compo- 
sition, a good idea of operating costs 
with various waters may be readily 
obtained. 

It will be noticed that the operating 
eosts for these particular waters range 
from $0.03 to $0.16 per 1,000 gal. 
Compared with this, distillation costs 
vary according to the number of effects 
used and the cost of fuel. In single 
and double effect stills, or evapora- 
tors as they are commonly called, the 
cost of distillation varies from about 
$2.00 to $8.00 per 1,000 gal. Quadruple 
effect evaporators, while more compli- 
eated to operate and much higher in 
price, are more efficient and the cost 
of distillation in them varies from 
$6.60 to somewhat over $1.00 per 1,000 
gal. 

These figures are comparative in that 
one gives the cost of reagents while 
the other gives the cost of fuel. No 
attempt has been made to inelude fixed 
charges as these would be meaning- 
less unless based on waters of the same 
mineral concentration and against 
single, double, triple and quadruple 
effect evaporators. 

It will also be noted that the cost 


From left to right are the sulphuric 


acid tank, Zeo-Carb H unit, De-Acidite unit, alkali tank and degasifier. 
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of demineralizing varies with the min- 
era! salts content of the raw water. 
With distillation, this is usually not 
the case as the cost is not greatly 
affected by different compositions of 
the raw water, although highly saline 
waters, by increasing the amount of 
blowdown, or hard waters which re- 
quire softening before distilling, do 
increase distillation costs. 

The accompanying chart, Fig. IV, 
provides a means by which approxi- 
mate costs of demineralizing may be 
ealeulated. It is based on costs of 
$40.00 per ton for soda ash and 
$40.00 per ton for sulphuric acid, 
which are higher than the costs would 
be for plants using large quantities 


Table III—Installations for Demineralizing 
Water 





Company Application Installation (g.p.m.) 
A Mirror silvering 1937 2.5 
A-2a Mirror silvering 1941 9-23 
B_ _— Cellulose acetate mfg. 1938 100 
B-2a Plastics mfg. 1940 10 
Cc Chemicals mfg. 1938 1 
C-23 Chemicals mfg. 1940 & 
C-3a Chemicals 1940 - 
D Drug mf; 1939 3 
E Drug — 4 1939 10 
E-2a Drug mfg. 1940 10 
F Cosmetics mfg. 1941 10 
G Cellulose derivative mfg. 1941 300 
H Pharmaceuticals 1941 5 
I Synthetic rubber mfg. 1941 55 
L Cotton linters washing 1942 10 
M __—__ Synihetie Rubber 1943 400 
M-2a Synthetie Rubber 1943 300 
M-3e —- Rubber 1943 200 
N chemicals mfg. 1943 125 
0 High Pressure Steam 1943 4 

Chemical Processing 1943 40 
P-2a Chemical Processing 1943 40 





s Numbers indicate repeat installations for the same 
company. 





MAGNESIUM 
(Continued from page 101) 





ing the pouring. Tilting of the frame 
is synchronized with movement of the 
mold chain so that each mold is filled 
with exactly the right amount of 
metal. One side of each mold is built 
up in a V shape which overlaps the 
low side of the neighboring mold, so 
that no metal is spilled as the chain 
advances. Movement of both furnace 
and chain is entirely smooth at all 
times, and the choking atmosphere of 
SO, which surrounds the hand opera- 
tion is absent. A reducing atmosphere 
does surround the molten metal until 
it solidifies, but no fumes escape into 
the room. 

Care is taken to prevent pouring 
out of the pot any of the sludge which 
has settled to the bottom, and when all 
Possible pure metal has been poured 
out, the tilting furnace is returned to 
a2 upright position and the pot re- 
moved. The empty pot is transferred 








of these reagents. It will be noted 
that the costs are the sum of the re- 
sults obtained from two curves and 
that the cost of removing bicarbonates 
is much lower than the cost of remov- 
ing sulphates and chlorides. This is 
because only a single regenerant—sul- 
phurie acid—is required for the for- 
mer, while two regenerants—sulphuric 
acid and soda ash—are required for 
the latter. 


SIZES AND USES OF DEMINERALIZING 
PLANTS 


Demineralizing plants are available 
in a wide range of sizes to meet any 
industrial requirement. Plants  in- 
stalled and under construction have 
ranged from as low a flow rate as 1 
g.p.m. up to many thousands of g.p.m. 
Table III shows a partial list of in- 
stallations of various capacities ex- 
pressed in gallons per minute, the 
uses to which the demineralized waters 
are put and the dates of installations. 


Table IV—Products, Processes and Indus- 


tries in which Ion-exchangers May Be 
Useful 
Alkaloids Insecticides 
Beverages Milk products 
Biologicals Minerals and earths 
Chena ter soluble Ones vegetable and anima! 
water solu 
Chemicals, others ints, pi 
Catalysts i 
Coke oven products Petroleum products 
Corn syrup Precious metals 
Corn products um 
Drugs : Soap and glycerine 
| a t Vinegar and cid 
ex |, ete er 
Foods i 
Glue and gelatin 
Hydroponics Wood distillation 


to the cleaning room nearby and a 
fresh pot is immediately placed in the 
casting machine. Two overhead 
cranes serve the refining room, and so 
rapidly do they carry the 2-ton pots 
on the round from furnace to casting 
machine to clean-up and back to fur- 
nace that there is never a break in 
the procession of trucks leaving the 
refining room loaded with magnesium. 
Even when an empty pot is exchanged 
for a full one at one of the casting 
machines, there is only a short pause 
in the steady clinking of ingots drop- 
ping from the end of the mold chain. 

In the cleaning room, the pots are 
entirely emptied of sludge, and as 
much metal as possible is recovered. 
After a rapid inspection and clean- 
ing, the pots are swung out again and 
put back into the nearest empty fur- 
nace to be refilled. 

Adjoining the refining room, is 
storage space for ingots awaiting 
sampling, inspection, and weighing. 
Beyond the stacked ingots are as- 
sembly-line arrangements run by 


women, in which approved ingots are 
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ION EXCHANGE IN PROCESS INDUSTRIES 





As mentioned in the introduction to 
this article, cation and anion ex- 
changers used in demineralizing water 
are finding uses in other fields. Table 
IV lists some of the products and 
processes in which ion-exchangers may 
be useful. 

In addition to these, there are @ 
number of other process industries 
in which ion exchangers should be 
tried. The possible applications in 
this group of industries have to do 
with purification of product or waste 
treatment. For example: Adhesives, 
China and fireclay, dyestuffs, dyeing 
and finishing, fish processing, indus- 
trial aleohol, leather, liquors, malt and 
distilled, meat packing by-products, 
pulp and paper, rayon, rosin, silk de- 
gumming and woolen scouring. With- 
out doubt, the postwar period will see 
further rapid development of ion ex- 
change reactions in the chemical proc- 
ess industries. 


Fig. IV— Variation of regeneration 

costs with composition of raw water. 

Cost is the sum of results obtained from 
both curves 
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wrapped for shipment. This bare state- 
ment of fact does these women an ia- 
justice, however, for they work with 
a sort of desperate urgency un- 
matched anywhere else in the plant. 

One could easily, and perhaps some- 
one will, fill a book with the whole 
story of this enterprise. Aside from 
building the main plant, the erection 
of the workers’ townsite, complete with 
air-conditioned houses, schools, and 
stores is a major achievement, as is 
the construction of the power lines 
and pipe lines into the plant. Every 
existing type of engineering skill and 
experience had a part in this project, 
and is working right now to expand 
its production even beyond the in- 
eredible limits set originally. As to 
the future of this young giant, your 
guess is as good as anyone’s, but its 
present and its past are written large 
across a square mile of Nevada desert 
and hundreds of square miles of Axis 
sky. BMI’s men don’t worry about to- 
morrow just yet; they are too busy 
turning out the magnesium we need 
today. 
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PLANT NOTEBOOK 


HERE’S YOUR CHANCE FOR ANOTHER WAR BOND! 


For the best short article received during each of the three 
months of November and December 1943, and January 1944, and 
accepted for publication in Chem. & Met.'s “Plant Notebook.” 
a $25 Series E War Bond will be awarded, in addition to pay- 
ment at our usual space rate for this department. To be eligible 
for one of the three awards an article must be received during 


of entries, without limit, may be submitted by one person, 
Articles must be previously unpublished, and should be short, 
preferably less than 300 words, but should include one or more 
illustrations if possible. Finished drawings are not required 
and literary excellence will not be a factor in the judging. 
Winning articles will be selected on the basis of appropriate. 



















































































one of the three months mentioned. The award for each month ness, novelty and usefulness of the ideas described. Fro 
ill b ed in i for the followin th. Th i 
rte ¥ oer esa Ge lene pe Ep See bd apa " Articles may deal with any sort of plant or production “kink” brie 
judges will be the editors of Chem. & Met. and it is a condition : Wipe 
: ‘ or short-cut which in the opinion of the judges will be interest. pac 
of the contest that any item submitted may be published in this . : : : 
ing to chemical engineers in process industries, as well as with bec 
department, but that all items so published will be paid for at | 
‘aie taniell date teak conus entail cost reducing ideas, and novel means of presenting useful data. 
F Material to be entered in this contest should be addressed raw 
The contest is open to all readers of Chem. & Met., other than to Plant Notebook Editor, Chem. & Met., 330 West 42nd St. to c 
employees of the McGraw-Hill Publishing Co., Inc. Any number New York, 18, N. Y. ther 
low 
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Bulk Packaging of Chemicals 


From metal to wood to paper: this has been, 
briefly, the wartime story of materials for bulk 
packaging of chemicals. Metal containers soon 
became so critical that whenever at all possible, 
raw materials and products have been forced 
to alternate packages. Soon, however, glass and 
then tight cooperage and fiberboard drums fol- 
lowed metal containers into the scarce list. Paper, 
on the other hand, has remained relatively plenti- 
ful, as a result of which the heavy-duty multiwall 
paper sack is threatening to become the tonnage 
king of chemical containers. This increasing use 
of paper was at first necessary, but the funda- 
mental advantages and economies of the versa- 


ORMAL packaging requirements for 
N chemical products and raw ma- 
terials run the gamut of the entire con- 
tainers line-up: 
fiber and 
and boxes: 
tainers; 


paper and textile bags; 
kegs 
earboys and other glass con- 
blackplate, tinplate, and terne- 
plate cans; metal drums of all sorts: 


wooden drums, barrels, 


low-pressure and high-pressure gas cylin 
ders; box cars and barges, tank cars and 
tankers. 
aged is 


Variety of the products pack- 
that one 
with an unusually 
large number of different items, had a 
prewar list of some 8,000 different pack- 


ages in sizes 


shown by the fact 


chemical concern, 


ranging from 0.5 mg. to 
a tank car. 


Thus, it 


mands ‘of 


was only natural that the de 
would quickly 
bring about shortages of packaging ma- 
terials and dislocations of the usual 


Luckily for the 


all-out war 


packaging procedures. 


industry, the problems of wartime con- 
tainer substitutes and alternates have 
been met aggressively by a_ staff of 


trainel packaging engineers, both in the 
chemical and the container industries. 


TANK CARS 

There are not enough tank cars avail- 
able to meet present shipping needs and 
ho more can be built for the duration. 
When the war started, the chemical and 
allied industries were using about 14,000 
tank cars. Today, despite the ever- 
Mereasing demand for chemicals in war 
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tile multiwall paper bag for many solid products 
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Wartime Trends, Postwar Possibilities 







still 


production, the industry 


same number of tank ears. 
Hundreds of 
moving 


carloads of alcohol are 
plants which formerly 
made whiskey to new synthetic rubber 
plants ; 


from 


other cars are carrying methanol 
to producers of explosives and essential 
plastics ; several hundred more are car 
rying benzol for aviation gasoline; sul 
phurie acid for steel and other war 
materials requires some 3,000-4,000 tank 
cars; molasses for alcohol and glycerol 
moves by tank car when water transpor- 
available. 


tation is not Not only war 


materials but the nation’s food produc- 


A four-month backlog of unfilled orders: 
that’s the story on heavy steel drums 
shown by this chart 


SHIPMENTS 
FOR 
HEAVY STEEL BARRELS 
AND DRUMS 


rN ieee) -1)) 4-1-0 
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tainer for chemicals. 
are, therefore, discussed only briefly. 


uses the 


has accelerated a trend that may very well be- 
come highly important in postwar packaging. 
Such a situation is made more likely because of 
the studies and improvements now being made 
on the suitability of this package for specified 
chemicals. Even though other types of containers 
are still vitally important and will regain much 
of their volume use after the emergency, the shift 
to paper is the one basic trend in bulk packaging 
of chemicals that has resulted from the war. 


For 


this reason, a large part of this report has been 
devoted to the present and postwar possibilities 
of the multiwall paper bag as a tailor-made con- 


Other types of containers 


tion requires thousands of tank carloads 
of chemical solutions for fertilizers and 
soil enrichment materials. 

Several temporary emergency changes 
have been issued by the Interstate Com- 
merce Commission to help relieve this 
tight situation regarding tank cars and 
tank-car shipping of chemicals. For in- 
stance, in December of last year, emer- 
gency tank cars formerly authorized for 
be used for certain chemical 
weighing not more than 8 lb. per gal. 
and with vapor over 16 
lb. per sq.in. absolute at 100 deg. F. 

Since the synthetic rubber and chemi- 
cal warfare 


liquids 


pressures not 


programs large 
volumes of alcohol, tank cars complying 


require 


with certain specifications and formerly 
used for transporting wines were author- 
ized in.early 1943 for use in aleohol 
service if equipped with safety valves of 
the proper type. Another directive is- 
ODT this August requires 
loading in the dome of certain tank cars, 
thus increasing the capacity 3-5 barrels. 
For products 
cannot be 


sued by 


which 
loaded in the dome safely, 
other standards are provided. Heavy fuel 
and gas oil, furnace oil, vegetable oils 
and some chemicals can be dome-loaded 
without excessive danger. 


such as gasoline, 


METAL DRUMS 
Steel drums, prewar backbone of chemi- 
eal packaging, began to show signs of 
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Production of Heavy Steel Barrels and Drums’ 





Total, Seven Months 
July, 1943 1943 1942 1941 
EE a eee 2,273,611 13,735,709 13 , 569 , 086 9,785,260 
Heavier than 16 gage, all capacities... .. . 8,439 
16 gage, 55 gal. capacity Cee esecccssece 1,053 ,002 1 13.569 , 086 9,785,260 
18 gage, 55 gal. capacity. ...........-.. 1,091,733 3,785,708 . F 
All other heavy types, all capacities*.... 120,437 
ec ndks cen coccocvececeteccs< 2,273,790 13,750,920 13,565,284 9,789 ,926 
Heavier than 16 gage, all capacities... ... 8,587 
16 gage, 55 gal. capacity eocecesecececes 1 ,049 , 563 1 20 13 565 , 284 9,789 ,926 
18 gage, 55 gal. capacity............... 1,097 ,670 3,750,9 
All other heavy types, all capacities *..... 117,970 
Stocks at end of month... ...........055- MT BS Tins b. deeenddaks.. Senceeenen 
Unfilled orders. end of month............. Dt Oh --t¢cccttes  -eagvhenbaa- ~ » emenkGhuan 
Delivery period 30 days or leas.......... De scsessedve  “Seceeseseese S6ndedones 
Delivery period more than 30 days...... 6,531,108 nc cceeeee — ceeeeeeeee  — teeveees ° 
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beceming tight by the fall of 1941. 
However, the Container Standardization 
Committee of the Manufacturing Chem- 
ists’ Association was early successful in 
getting the industry to standardize on 
5-gal. and 55-gal. single-trip steel drums 
for liquids and on 55-gal. returnable 
drums, with the exception of 110-gal. 
drums for aqua ammonia and 20-gal. 
drums for hydrofluoric acid. This com- 
mittee also pioneered development of 
fiber drums to replace steel. 

Early in 1942, the Containers Branch 
of WPB was organized and began con- 
sulting with drum fabricators. As a re- 
sult, an advisory committee of steel drum 
manufacturers was organized. By May, 
1942, the situation was becoming increas- 
ingly difficult and the Chemical Division 
of WPB appointed a containers section 
to help chemical companies solve their 
container problems. 

Since that time a number of meas- 
ures and substitutions have been adopted 
which, though not eliminating the basic 
shortages, have certainly “saved the 
day” in respect to metal containers for 
chemical use. However, necessity of 
conserving steel drums is still one of the 
most serious problems confronting the 
chemical industry. Neither new nor used 
drums can be purchased for many prod- 
ucts and a very critical situation is 
now developing in steel shipping drums. 

Prewar steel containers were usually 
fabricated from continuous hot mill 
sheets and cold reduced sheets, but by 
early 1942 users were glad to have 
drums fabricated from hand mill sheets. 


More recently Bessemer steel, annealed 
to eliminate excessive stiffness, has been 
used, especially for light-gage drums. 
Most popular type of the single-trip 
containers for liquids has been the 55- 
gal., 18-gage tight head drum with two 
small openings. For heavy liquids and 
pastes, open-head drums have been most 
commonly used. Light-gage drums for 
dry materials, fabricated of 18-gage to 
30-gage steel with openings varying 
from small friction covers to full open 
heads, have already been replaced to a 
large extent by other less critical con- 
tainers. 

One major change was made in the 
spring of 1942, when chemical com- 
panies changed their sales arrangements 
to maintain title to the light-gage drums 
formerly sold with their products. These 
single-trip drums, now serving as re- 
turnable containers, are not constructed 
for returnable service, and their life 
expectancy is necessarily short. Such 
drums should not be returned empty over 
long distances. Instead, shipment of 
empties from the East to the West 
Coast, for instance, should be traded to 
a West Coast chemical producer, and 
those shipped from the West to the East 
might be given to the eastern shipper. 


LIMITATION ORDERS 


Limitations placed during the fall of 
1942 required that priorities be obtained 
before purchasing steel drums for trans- 
porting any product not prohibited. 
Furthermore, this rating must be re- 
ferred to the Containers Division for 


Production of Light Stee! Barrels and Drums‘ 


ED, Snccccvesccccccccecsces: 
Welded side seam construction. . 

Lock side seam construction . 

@tocks at end of month............ 
Welded side seam construction... .. 
Lock side seam construction. .... . 

Unfilled orders, end of month........ j 


Delivery period 30 days or leas........ aoe : 


Delivery period’ more than 30 days. . 





1 Steel barrels and drums (except beer barrels) of A bt 
; also grease drums 
Date m Bureau of Census, U. 8. Dept. of Commerce. 


of 20- if of open-head construction ; 
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July, 1943 1943 1942 1941 
394,175 1,967,829 3,364,147 2,085,776 
87 ,995 365 ,495 879 , 265 631 ,893 
306,180 1,602,334 2,484,882 1,453,883 
392,875 2,016,546 3,425,733 2,086,899 
87 ,659 428 ,994 934 ,570 631 , 286 
305,216 1,587,552 2,491,162 1,455,613 
Ge. ccbachees “cevsenese § seecsuder 
SE “sieachect S¥uekwese > ceseesees 
RS Aare 
RA, “emescinis | seowigyes !oWaneedine 
EEE -eeneteccse © oeltececen + “Weddeenees 
a Baer. eee ete 


including those party o: waslly 
for hy A 4 A 


final permission to buy the drums. 

This order, which restricted use of 
steel drums for materials for which no 
substitute packages had been found, was 
revised in early 1943 to prohibit use of 
steel drums for packing a total of 175 
products or classes of products. How- 
ever, at the same time it (1) removed 
all restrictions on packing in steel drums 
certain acetates, alcohols, phthalate 
esters, chlorates and thin penetrating 
liquids; (2) exempted from restrictions 
drums heavier than 14 gage and used 
drums lighter than 23 gage and larger 
than 25-gal. capacity; (3) prohibited 
use of steel drums for a number of 
chemicals, including ammonia and _ pot- 
ash alum, sodium aluminate and am. 
monium nitrate. 

Another amendment has just recently 
freed the use of second-hand steel drums 
and lifted restrictions on use of stee] 
drums for certain chemicals such as 
solid arsenic acid and arsenic trioxide, 
calcium, sodium and lead arsenates, bot- 
tle-washing compounds, cements, chloride 
of lime, dry cleaning compounds, organic 
colors, dry dyestuffs, dry lime sulphur, 
metal degreasing alkalies, molding 
powder, sodium and zine hydrosulphites. 

New restrictions on used drums pro- 
hibit the use of empty drums for pur- 
poses other than packing edible products 
if capable of being reused for the same 
purpose and previously used therefor. 
The same restrictions also apply to the 
sale or delivery of empties previously 
used for packing naval stores products. 

In order to help, the Interstate Com- 
merce Commission has empowered the 
Bureau of Explosives to grant permis- 
sion to shippers to re-use single-trip 
containers for transportation of certain 
dangerous articles provided the shipper 
agrees to test the drums before each re- 
shipment. 

Because of the shortage of steel] and 
the over-taxed cylinder fabricating ca- 
pacity, it has become very urgent that 
cylinders for liquefied gases also be kept 
in circulation and turned over rapidly, 
and that purchases be made as often as 
practical. What can be done along these 
lines is illustrated by the fact that three 
years ago one manufacturer averaged 
two turnovers a year on acetylene cylin- 
ders; he is now averaging nine. Another 
averaged four turnovers a year on Oxy: 
gen cylinders, but is now averaging 24. 
There is, of course, little or no hope of 
a more plentiful supply of cylinders in 
the near future. 


GLASS CARBOYS 


Demand for carboys had become #0 
great by early 1942 that facilities of 
glass bottle manufacturers were severely 
taxed. However, plant facilities were 
then expanded and the supply of bottles 
to the chemical industry increased. This 
shortage was primarily due to the fact 
that a number of liquid products which 
could no longer be packed in steel! com 
tainers were being transported in car 
boys. It is likely that the heavy demand 
for carboys will continue until the steel 
drum situation becomes improved. 

It was early evident that standardiz- 
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Metal Drums for Overseas Shipments oi 
Dry or Solid Materials 


Minimum Thickness 


















iChime reinforcement required. 







tion of glass containers would be neces- 
sary, and accordingly a limitation order, 
issued in April, 1942, provided for ap- 
proximately 90 standard glass containers 
for food products alone, a reduction of 
several thousand designs. As a result of 
this standardization, about 860 million 
more glass containers (20 percent more 
than in 1941) can now be made on exist- 
ing fabricating equipment. 

The situation continued to grow 
tighter, however, and the glass container 
manufacturers’ industry advisory com- 
mittee in July of this year recommended 
strict temporary control over use of new 
glass containers by certain industries, 
ince demand for these containers now 
aceeds the ability of the industry to 
produce by approximately 20 percent. 
However, since all 12-gal., 13-gal., and 
wme of the 42-pint carboy bottles are 
hand-blown, it is not likely that restric- 
tions as to use will apply to these. 
























WOODEN BARRELS 


As a result of efforts to find alternates 
for steel containers, the wooden barrel 
has staged a comeback in the packaging 
f chemicals, although a 50-gal. tight 
wooden barrel weighs about 72 Ib. as 
ompared to 51 lb. for a 55-gal., 18-gage 
steel drum. The wooden barrel also re- 
qires greater shipping space. In World 
War I, probably 95 percent.of all petro- 
lum products shipped was packaged in 
wooden barrels. 

Tight cooperage is suitable for packing 
ertain chemicals, although care must 
be given to the selection of wood, lest 
the chemicals be damaged. Anhydrous 
ganic chemicals are usually unsuited 
for such containers since they tend to 
«tract moisture from the wood and 
spoil both product and container. Thin, 
penetrating liquids may also be un- 
witable especially if shipped long dis- 
‘ances through very hot regions such as 
xist in the West, since under these con- 


































Metal Drums for Overseas Shipment of 
Certain Types of Liquids’ 


Minimum Thickness 





Body Sheet 
Marked Capacity, (Gage, U. 8. 
Std.) 


(Gage U. 8. 
Std.) 


Over 10 to 33..... 18 18 
Over 33 t0 55..... 16 16 


*“Army-Navy General Specification for Packaging 
‘ad Packing for Overseas Shipment,” Feb. 15, 1943. 


Authorized < 

Marked Gross Body Sheet Head Sheet 

Capacity, Weight, (GageU.S. (Gage U. 8. 
ga! Ib. Std.) Std.) 

$t0 55... 80 24 24 
$t0 55.... 160 22 22 
$to 55.... 300 20 20 
$1055... 425 19 19 
$to 55.... 480 19 19 
$t055.... 880! 18 18 
$00 55.... 1,280: 16 16 


Head Sheet 
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The 
possibility of packing vat dyes in tight 
barrels is now being considered. I.C.C. 
regulations of late 1942 permitted the 


ditions some seepage may occur. 


use of tight wooden whiskey barrels 
complying with certain specifications for 
use with flammable liquids flashing be- 
tween 20-30 deg. F. 

During 1942, the domestic tight coop- 
erage industry produced some 8,000,000 
barrels and 6,000,000 kegs, but the pres- 
ent supply of tight wooden containers is 
almost as “tight” as that for steel 
drums. This is caused to a large extent 
by a labor shortage that goes back to 
the tree-cutting operation. 

Though the structure of the modern 
slack wooden barrel remains essentially 
the same, recent important improvements 
have taken place in the use of linings 
and coatings that make these containers 
more adaptable in the bulk packaging 
of chemical products. Another improve- 
ment consists of a weatherproof coating 
with an asphalt base, which is claimed 
to withstand heat, cold, dryness and 
moisture without causing swelling or 
shrinking of the wood. . 

Demands for slack barrels by the 
chemical industry have not decreased 
appreciably, since the increased use of 
barrels for packing dairy alkalis and 
similar chemicals has offset the decrease 
due to the recent removal of bicarbonate 
of soda and soda ash from the list of 
products permitted to be shipped in these 
barrels. 

Slack barrels were also approved in 
early 1943 for carrying not over 350 lb. 
net weight of sodium sulphide. However, 
for this use a lining is required which 
must be heavy waxed duplex (asphalt 
laminated) kraft paper having 90 Ib. 
basic weight and at least 90 lb. Mullen 
test. 

Regardless of the actual] situation, the 
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cooperage industry has been called upon 
by WPB to supply some 18,750,000 
wooden barrels and kegs to pack foods, 
chemicals and other essential products 
during the fourth quarter of 1943 alone 


TEXTILE BAGS 


Dwindling supplies of imported jute 
for burlap during the early part of the 
Asiatic phase of the war resulted in 
broadened uses of cotton bags for bulk 
packaging. To meet this demand for cot. 
ton bagging fabrics, weavers and finish- 
ers have introduced a number of inno- 
vations. As a result, cotton bags with 
grease-proof liners are now carrying pig- 
ments, putty and sweeping compounds, 
and cotton combined with one or more 
plies of paper and moisture-resistant 


Handling one of the 170 chemical products now being packaged in multiwall paper 
sacks. Half of the 300 products shipped in these bags represent new uses 
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Outer Containers Suitable for Overseas Shipment of Certain War Supplies' 


Cleated 


Ply- Nailed Wire- 
wood Wood bound 


Class of Article Box Box Box 
Paper. . sie dees x x x 
Dh: nen cadeotcees x x x 
Liquids in bulk........ 

Liquids in containers.... .. x x x 
Fluxes and compounds... x x x 


Drugs and chemicals in 


or granular in bulk. — —_ — 


Chemicals: inert, powdered 


or granular in containers . x x x 





Textile 

Ply- and 

Fiber Tight Metal Fiber wood Miulti- 
Box? Barrel Drum Drum Drum wall 


Bags 
x = a as a _— 
x = — — -- x 
a. x x = = oa 
x —_ ome a da — 
x x x x x x 
x a _ in ext an 
_ x x x x x 
x oie aes _ a _ 


1 “Army-Navy General Specification for Packaging and Packing for Overseas Shipment,’’ Feb, 15, 1943. 
2 Maximum weight of box and contents, 70 Ibs. for solid fiber box. This table does not cover items governed by 
L.C.C, regulations on transportation of explosive and other dangerous articles. 


adhesives have been adapted for the bag 
packaging of cement, various chemicals, 
powdered 80a ps and salts 

However, the inevitable shortages of 
cotton cloth and burlap led to a con- 
servation order in the spring of 1943 
which curtailed the sale of new burlap 
bags and restricted their use to chemicals 
(other than fertilizer) and certain speci 
fied animal and human foods. 

Products that could be packed in new 
burlap bags were increased under the 
terms of a recent amendment, thus re- 
flecting some improvement in the supply 
of burlap and the availability of heavy 
weight burlap. Hithertofore only light- 
weight burlap has been available for bag 
making. Under the amendment, petroleum 
waxes, stearic acid (either cakes or 
slabs) and salt are permitted, for the 
first time, to be packed in new burlap 
bags. However, a time limit was imposed 
on the holding of empty bags by emptiers. 
Within sixty days after emptying tex- 
tile bags a commercial emptier must use 
or transfer to dealers or users an equal 
number of empties from his inventory. 

There are more than 500 different 


Compactness is a major advantage of 
multiwall paper bags since 100 empty 
units, with a capacity of five tons, re- 


quire less than 3 cu. ft. storage space 





120 


kinds of cotton bags reported to be used 
for packaging purposes, ranging in size 
up to 200-lb. containers for sugar. By 
the spring of this year it looked as if 
more than twice as many cotton bags will 
be used in 1943 as during 1940. Some 
of the new and expanded uses that im- 
proved textile bags have captured from 
other eontainers will conceivably be re- 
tained in the postwar packaging set-up, 
although competition between various 
types of bags, barrels and drums will no 
doubt be keen. 


FIBER DRUMS 


Fiber drums are being used on an in- 
creasing scale for packing materials in 
bulk, such as dry chemicals, molding 
powders, rubber accelerators, pharma- 
ceuticals, cleaning powders, insecticides, 
c.p. chemicals, synthetic resins, greases 
and other non-liquid materials which 
commonly move in metal drums or bar- 
rels. 

War materials such as D.N.T., guani- 
dine nitrate and smokeless powder are 
being packaged in fiber containers. These 
have also recently been adapted to pack- 
age materials like calcium and sodium 
cyanides and sodium _hydrosulphite 
which, when exposed to moisture, can 
give off poisonous gases. For the pack- 
aging of the more active chemicals, a 
chemically resistant, waterproof and 
moisture-vapor resistant laminant has 
heen developed. Fiber drums have been 
niade moisture-proof by the use of an 
asphalt compound as a laminant and a 
resinous varnish (phenolic and urea) on 
the outside of the drum for weather- 
proofing. 

Manufacturers of fiber drums were 
successful in taking care of the heavy 
demand for these containers until the 
Government made it mandatory to sub- 
stitute non-metallic containers for speci- 
fied products. This increased the demand 
beyond the manufacturing capacity of 
the industry and requirements steadily 
increased until priority ratings based on 
the type of products packed were as- 
signed in June, 1943. Consequently, by 
the spring of this year there were not 
enough fiber drums available to pack 
the fine chemical products for which these 
containers were originally designed. 
These materials, including molding pow- 
ders, resins, rubber chemicals and phar- 
maceuticals, were assigned an AA-3 


rating: To make matters worse, the in- 
dustry is now experiencing a critical 
shortage of paperboard, adhesives and 
skilled help at a time when demand for 
fiber drums is far in excess of the sup)ly, 
Of the-total demand for fiber drums, 
approximately 60 percent usually is 
from the chemical industry, including 
paint; 20 per cent for petroleum products; 
7 percent for foods; and 13 percent for 
other products, such as shoe finishes, inks 
and abrasives. 

In December 1942, the 21A fiber drum, 
holding a maximum net weight of 250 Ib., 
was added to the list of approved con- 
tainers for fused, chipped or broken 
sodium and potassium sulphides. These 
drums must contain moisture-proof 
liners or have one added ply of asphalt- 
laminated kraft in sidewalls and head- 
ing. An amendment was made in Febru- 
ary of this year to allow cyanides and 
cyanide mixtures to be shipped in these 
drums, which must be lined or coated 
or otherwise treated so as to prevent the 
entrance of moisture in quantities suf- 
ficient to create a hazardous condition. 

Interstate Commerce Commission 
emergency changes in regulations, de- 
signed to help relieve the metal drum 
situation, now permit black powder and 
low explosives to be shipped in fiber 
kegs provided the net weight is not over 
25 lb. In addition, Specification 21A 
fiber drums have been added to the ap- 
proved list of containers for smokeless 
powder. Paints (other than aluminum, 
bronze and gold paint) enamel, varnish, 
shellac and lacquer, with flash point 
above 20 deg. F., may be shipped in fiber 
drums conforming to Specification 21B. 

Most manufacturers of convolutely- 
wound drums with fiber, wood and steel 
heads have made changes in their con- 
tainers to adapt these to hold greases, 
paints, pastes and similar products. This 
has been accomplished by development of 
impervious linings, use of new adhesives, 
addition of coated or laminated plies, or 
of combinations thereof. Treatments to 
withstand heat and prevent material 
from sticking to the paper wall have 
increased the acceptability of these con- 
tainers for packing hot liquids, even up 
to 400 deg. F., which solidify when they 
cool. Such molten-packed solids include 
large amounts of synthetic _ resins, 
asphalt, waxes and refined rosin. 

No plain fiber drum offers 100 percent 
protection against the entry of moisture. 
It is interesting to note that with waxed 
paper, from 0.1 to 120 gm. of water can 
pass through 1 sq. meter of the material 
in 24 hr. when the differential pressure 
is 1 mm. of mercury, the amount varying 
according to the precise quality of the 
“waxing.” For ordinary paper the figures 
are 70-250; vegetable parchment, 25-70; 
cellulose acetate, 0.1-150; cellulose ni- 
trate, 1.4-15. These figures were de 
termined by the National Burea of 
Standards. 

Efforts to pack = such dehyd ting 
agents as silica gel, for instance, 
moisture-proof fiber drums have no 
been successful, according to engineers 
of the Davison Chemical Corp. T!s 
product is capable of absorbing 50 per 
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nt weight in moisture and yet 
yst be delivered ready for use for 
ing vital machinery and metal parts 
ith not more than 5.5 percent moisture. 
| handling, packing and shipping of 
ch a product must obviously be done 
,a manner to preclude all moisture. 
» fact, packaging is done at a tempera- 
ze of about 400 deg. F. in a room with 
) percent or less relative humidity. 
sequently, Davison researchers find 
at this concern’s silica gel can be 
wkaged satisfactorily only in sealed 
tel and glass containers, since in prac- 
je ordinary moisture-vapor barriers are 
t efficient enough to maintain an at- 
psphere less than 20-30 percent relative 
ynidity for any considerable period of 


ot of its 


me. 

Magnitude of the possible savings in 
ytal containers is illustrated by the 
ye of one large chemical manufacturer 
ho reduced purchases of metal contain- 
r from 77 percent of his annual con- 
ainer requirements to 13 percent by the 
uximum use of fiber drums and wooden 
urrels. At present, about 55 percent of 
his country’s total paper production is 
ing into containers for shipping chemi- 
nis and other vital war products. 


MULTIWALL BAGS 


most important and 
cal of all the containers being used 
an increasing scale to relieve the 
rtage of metal, wooden and burlap 
uiners is the heavy-duty multiwall 
were 


robably least 


bag. Single-wall containers 
t the only kind of heavy-duty paper 
before World War I, at which 

supplies of hemp and salvage rope 
ame scarce and bag makers began ex- 
with kraft. Soon the ad 
ntages of more plies were apparent, 
t until about 1925 all these bags had 
sted satchel bottoms. Then a method 
sewing the ends was discovered which 


used 


rimenting 


ide it possible to combine a number of 
eets, the real beginning of the modern 
nultiwall paper bag. 

By about 1937 the greater part of the 
ment and virtually all hydrated lime 
aud gypsum plaster were packed in this 
type of bag, cement alone using probably 
‘lose to 70 percent of the total multi- 
wall bag production. In 1936, more than 
20 million of these bags were produced 
) package some 16 million tons of vari- 
ls materials. Within the last few years 
ipplications of these bags have expanded 
*tormously, and over a billion such bags 
Were used in 1942 for packaging more 
than 300 different commodities, including 
me 150 or more chemical products. 
Popularity of the multiwall paper 
Mg, other than as an emergency substi 
lute container, is due to its rugged con- 
‘tuction, ability to protect against 
flexibility to allow 
“signing, and adaptability to packaging 
wide variety of products. Special 
‘eets, as required, are used to make the 
“g8 resistant to chemical action, mois- 
WUre-va po r penetration, and contamina- 
on, The paper shipping sack industry 
\lvisory committee and WPB officials 
‘ave done an excellent job of studying 
hssibilities for expanding the use of 


holsture special 
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spaper shipping bags as a less-critical con- 
tainer for various chemicals. The Chemi- 
eals Division of WPB has established 
“task groups” representing the bag and 
chemical industries, and these groups 
are now considering technical problems 
relating to use of bags for shipping a 
large number of individual chemicals. 

Multiwall bag types being used today 
include those designed: (1) to resist 
moisture-vapor penetration for packaging 
hygroscopic and deliquescent products, 
such as calcium chloride and quicklime; 
(2) to resist oil penetration; (3) to pre- 
vent penetration of hot liquids when 
packed and to facilitate removal of the 
paper from the solidified material, such 
as asphalt, hot wax and resin; (4) to 
chemical action of the contents, 
such as superphosphate and mixed 
chemical fertilizers; (5) to package wet 
or moist products; (6) to prevent sifting 
of finely ground or poisonous products, 
such as carbon black and 
(7) to act as shipping containers for 
smaller packages, such as 2-, 5- and 10-Ib. 
sugar bags; (8) to resist abrasion and 
scuffing from the contents, such as frit, 
or from rough handling such as in ex- 
port; 
as rot and mildew, especially in tropical 
climates. 

Multiwall bags are usually in 25- to 
100-Ib, capacity, made up of 
layers of heavy kraft paper assembled 
in tube form so that 
part of the load and adds to the strength 
of the whole. Modern multiwall bags are 
usually made with 3-6 walls of kraft 
paper, depending upon the weight, den- 
sity and physical characteristics of the 
products they are intended to carry. 
There is a possibility that as many as 
eight plies may be used in the future. 
flexibility and strength and 
lower costs are obtained by using several 
walls and relatively high basis weights, 
rather than wall of heavy paper. 

Since the walls of the multiwall paper 


resist 


insecticides ; 


(9) to resist the elements, as well 


several 


each layer bears 


Greater 


one 


bag are relatively movable, the con- 


tainer is pliable and flexible, thus giv- 
ing the strength required to stand up 


under the strain of modern transporta- 
tion. Best results are usually obtained 
by using sheets uf 40-50 and 60-lb. in 
basis weight, although the upper limit 
for certain purposes may be safely ex- 
tended to 70 lb. Basis weight of kraft 
paper is measured in terms of the weight 
of 500 sheets cut 24 in. x 36 in. 


TYPES OF PLIES 

Of the special types of plies 
commonly used, two light-weight kraft 
papers laminated with a continuous 
film of asphalt give high water and 
moisture-resistant qualities at relatively 
low High-sized and moderately 
high-finished papers are used as outside 
walls, particularly on fertilizer bags, to 
withstand rain well. Other high finishes 
make the paper slightly slippery so that 
dust will not adhere to the surface, and 
special coated sheets have been designed 
high temperatures. Tub-size 
made for 
application when scuffiing is apt to cause 


most 


cost. 


to resist 
sheets are outside walls for 
heavy breakage. 

Wet-strength specially 
to give higher tensile strength, 
wet. 


sheets are 
treated 
seull and abrasion resistance when 
Crepe kraft is used in the tape of sewn- 
end bags and for tuck-in sleeve valves, 
and in some instances it also has advan- 
tages as one or more plies in the body 
of the bag. Wax papers, treated with 
both paraffin and microcrystalline waxes, 
are used to give moisture resistance, but 
should only be within limits 
recommended. 

Glassine laminated to 
kraft sometimes 
inner liner to resist penetration of oils 
and that might ordinarily be 
absorbed by natural kraft and similar 
papers. This has high moisture-proof 
qualities but very hygroscopic material, 
such as calcium chloride, will dehydrate 
the glassine and cause it to shrink and 
become brittle. Cellophane, pliofilm, 
metal foil and parchment are at times 
used for special protective purposes and 
laminated to 


used 


glassine or to 
paper is used as an 


greases 


are usually one of the 


plies. 


Filling asphalt into paper bags at the Lunday-Tagart Oil Co. in Southgate, Calif. 
The asphalt is packed at a temperature of 290-310 deg. F., using a 50-ft. boom 
equipped with a valve and filling pipe about every 3 feet of its length 
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Two of the four basic types of multiwall valve paper bag packing machines: (left) 
belt type, and (right) impeller type 


Adhesives used between the plies are 
mostly of vegetable origin, although 
animal glues are occasionally used. 
Latex, before the war, was one of the 
best waterproof adhesives for this pur- 
pose. Reclaimed rubber glue has proved 
a satisfactory replacement for latex. 


CLOSURES 

Multiwall paper valve bags are “fac- 
tory closed.” The tops and bottoms are 
closed either by sewing or by pasting, 
and one smal] opening or valve is left 
in a corner to admit the material. This 
valve closes automatically and instantly 
from internal pressure of the contents as 
soon as the bag is filled and dumped on 
the floor. To insure against moisture 
penetration and sifting, the valve of 
the multiwall paper bag may be equipped 
with a “tuck-in” sleeve. Popularity of 


the valve type bag is shown by the fact 
that in 1941 some 372 million were sold 
by the paper bag industry for packaging 
60 different chemicals and other com- 
modities. 

Open mouth bags are factory-closed 
only at one end, the other end being 
closed after the bag is filled, either by 
sewing, wire tieing, stapling or by the 
use of gummed tape. 

The sewn top closure is an efficient 
and economical method for closing paper 
bags and can be accomplished automatic- 
ally with the use of equipment especially 
designed for this purpose by applying a 
bound-over tape and sewing through the 
tape and all plies of the bag. This pro- 
cedure assures a sift-proof closure. The 
wire tie closure is an extremely simple, 
economical and efficient method of closing 
bags which has found wide success as a 


The other two basic types of multiwall valve paper bag packing machines are 
(left) screw type, and (right) gravity type 
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closure for multiwall paper bags where 
the number of units packed docs not 
warrant the installation of automati, 
equipment. A hand-twisting tool congtj. 
tutes the entire equipment for secu 

the wire tie around the neck of the bag 

Stapled closures can be accomplished 
with a hand stapler or automatic equip. 
ment. This type of closure is used for 
closing open-mouth and open corner bags 
containing such products as asphalt, 
resins and coal. The gummed tape clog. 
ure is accomplished by folding the pligs 
of the bag and sealing the final folg 
with gummed tape. 

The open corner bag has a sewn bottom 
and the open mouth is partly closed by 
sewing. In other words, this is an ip 
termediate variety between the open 
mouth and valve type bag. Open corner 
bags are often used for packaging com. 
modities which are liquid when poured 
hot into the bag, but which harden as 
the product cools. This bag is then 
closed by stapling the open corner while 
the product is still in a molten state. 

One development now under way in 
the line of paper bags is the joint work 
of chemical concerns and the paper bag 
industry on waterproofed multiwall 
paper bags, specially sealed at the ends, 
for carrying subsistence items and vital 
chemicals to the armed forces. It was 
decided to conduct large-scale shipping 
tests, subjecting the containers to severe 
exposure, handling and transportation 
abuses in excess of normal conditions. 

It was found that multiwall paper 
bags properly constructed are capable of 
withstanding the hazards of shipping 
or handling either dry or wet and of 
providing complete protection against 
water spray and almost perfect protec 
tion against submersion. The “specially” 
sealed wet-strength multiwall bag, a 
joint development of these industries, 
has a resin amorphous wax closure that 
provides protection against water pene 
tration. The principle of the improved 
closure is to include in the bag con- 
struction a cloth tape, fabricated from 
starched crinoline laminated to double 
napped flannel which allows a greater 
amount of wax to penetrate all plies at 
the sewing line, thereby effecting a com 
plete seal against water penetration 


PACKING EQUIPMENT 


Where fabric bags have been used, 
existing bag closing equipment can be 
adapted to handle paper bags with very 
slight changes and with a minimum of 
critical materials. Valve-bag packers. 
gravity packers, sewing machines 0 
wire tires required for the conversion 
from critical containers to non-critical 
paper containers are available to indus 
try. 

Multiwall valve bag packing machines 
are of four basic types; screw, belt, im 
peller and gravity, so called because these 
are the methods by which the materials 
are propelled through the filling tube 
into the bags. Adjustments and vari 
tions of these four types of machines 
have been developed for the economical 
packaging of more than 100 products, 
cluding many chemicals. The numer and 
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loaves of crude synthetic rubber are 

ing packed in corrugated boxes and 

pper bags. A special coating liner 
prevents sticking to the boxes 











of filiing tubes can vary with re- 
yrements and machines are adjustable 
r various bag sizes. Products to be 
ed can be pre-weighed, or bags can 
filled and weighed simultaneously. 
le simplicity of their operation and 
automatic discharge of the filled bag 
made it possible to 
ploy women or inexperienced operators 
operate these machines in many plants 
mperiencing skilled labor shortages. 
Automatic filling and weighing fea- 
ares of the valve packer and the fact 
ut the valve bag eliminates the neces- 
ity of closing equipment has often re- 
ited in a labor saving of approximately 
percent or more over any method of 


ya conveyor has 


king and closing open-mouth type 
23. 
Free-flowing chemical products can 


mily be packed in the valve paper bag 
bough the use of the gravity type 
tker, principles of which are shown in 
i accompanying drawing. This unit, 
bsigned to fill the pre-closed valve-type 
tultiwall paper bag, is made of sheet 
metal. However, in an emergency, the 
rerage producer could probably build 
suitable unit from scrap metal on 
und with his own shop labor for less 
man $50 
Rate of production of filled bags de- 
pads upon physical characteristics of 
te material, size of the bags to be 
eked, and proper installation of the 
weker. Under average operating con- 
litions, production ranges from eight to 
™ 25-lb. bags, or six to eight 100-Ib. 
“gs per min. with one operator. 
4s an illustration of the performance 
this type of packer, a 160-F.B. two- 
Nube valve bag filling machine is taken. 
his unit can fill chemicals with auto- 
matic weighing at a good average out- 
wit of 20 tons per hour with one opera- 
“. When a straight run of a single 
mde of fertilizer, for instance, is 
Meked, the output may often run up to 
"tons per hour. On the other hand, 
then the operator must pack 8-10 differ- 
‘tt grades of small quantities, output 
™y drop as low as 13 tons per hour. 

¢ Pacific Coast petroleum company 
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is now using heavy-duty multiwall paper 
bags with a special inner sheet for ship 
launching grease, a product composed of 
paraffin and other residual waxes from 
petroleum refining. This is poured into 
the bags at a temperature of 143 deg. 
To hold the bags upright during filling 
and hardening operations, wooden frames 
have been constructed with hinged sides. 


CHEMICAL APPLICATIONS 


Calcium chloride is so hygroscopic 
that moderate moisture cakes it and 
so deliquescent that excessive moisture 
sends it into solution. It is packaged at 
about 205 deg. F. and must be delivered 
dry and free-flowing. Yet, several years 
ago multiwall bags were successfully 
developed for shipping calcium chloride 
to replace expensive steel drums which 
were bulky to store and required extra 
bookkeeping. For this purpose, packag- 
ing engineers developed a special asphalt- 
laminated sheet of kraft paper highly 
resistant to air-borne moisture and to 
capillary action. Three of the plies of 
these bags are kraft and two are of the 
special paper. 

Toughness of these calcium chloride 
bags is illustrated by the fact that 100- 
lb. units can be stacked 50 high so that 
the bags on the floor withstand a 2.5-ton 
pressure. Bags on the upper tiers often 
must take a 40-ft. slide for shipment. 

Packaged at temperatures as high as 
450 deg. F., molten asphait calls for con- 
tainers that will resist this heat and at 
the same time have the necessary strength 
to cope with the cold flow characteristics 
of this material. The usual package had 
been clay-coated steel drums, which were 
expensive, required large storage space, 
and had to be destroyed to remove the 






These multiwall paper bags are being 
tested by a 24-hour water spray to de- 


termine wet-strength properties for 
overseas shipment of chemicals 
solidified asphalt. A special coated 


kraft liner which would withstand high 
temperatures and prevent the penetration 
of the molten asphalt into the paper was 
developed and incorporated into a multi- 
wall paper bag. Importance of this de- 
velopment in conserving critical steel 
can be seen when it is realized that dur- 
ing the last six months of 1942 alone, the 
United States armed forces used some 
693 million gal. of asphalt. On an aver- 
age, one ton of asphalt in 20 paper bags 
can be placed in approximately the same 
storage space as four barrels of 400 Ib. 
each, or 1600 Ib., due to the shape of 
the barrel. Therefore, asphalt in bags 
takes less storage space than in barrels. 

Lunday-Tagart Oil Co. in Southgate, 


Large tonnages of calcium chloride are packed in special 5-ply multiwall paper bags. 
Here such bags are stacked 50 high, so that bottom units must withstand a 2.5-ton 


pressure. 





Bags on the right are taking 


a 40-ft. slide down for shipment 





Representative Chemical Products Packed in Multiwall Paper Bags 


Abrasives 

Activated carbon 

Activated oxide 

Agar-a gar 

Alum 

Aluminum 
hydsoxide 

Aluminum hydrate 

Aluminum powder 

Aluminum stearate 

Ammonium nitrate 

Ammonium phos- 
phate 

Amn onium sul- 
phate 

Ammonium sul- 
phite 

Arsenate of lead 

Asphalt 


Baking powder 
Bary tes 

Basic slag 

Battery mix 
Bauxite 

Bentonite 
Bicarbonate of soda 
Bichromate of soda 
Blood, dry 

Bone, meal 

Borax 

Borie acid 

Buffing comp. 


alcium arsenate 
‘alecium carbonate 
alcium chloride 
‘aleium mag- 
nesium chloride 
‘alcium phosphate 
‘alsomine 


~~ 


nan 


Calif., consumes 


Carbide, cement 
Carbon black 
Casein 

Cement 

Cement compound 
Cement, refractory 
Cement, title grout 
Chrome ore 

Citric acid 

Clay 

Cleaner 

Copper oxide 
Copper sulphate 
Cyrolite 


Dextrines 

Diatomaceous 
earth 

Drilling mud 

Drugs 

Dry colors 

Dust, prec. flue 


Enamel powder 
Epsom salts 
Explosives 


Facing powder 

Feldspar 

Ferric sulphate 

Fertilizer 

Fibreglass 

Fillers 

Fire extinguisher 
powder 

Fluorspar 

Flux 

Fly ash 

Frit 

Fullers earth 


an average of 


20,000- 
30,000 multiwall bags per month to pack 
asphalt at temperatures ranging 


Gelatin 
Glass, crushed 


Glues and pastes 
Graphite 

Guano 

Gypsum 


Hydrated lime 


Insecticides 
Insulation 

Iron oxide 
Iron, powdered 


Kaolin 
Karaya gum 


Lime, agricultural 
Lime finishing 
Lithopone 


Magnesia 
Magnesium 
carbonate 
Magnesium oxide 
Malt dextrine 
Manganese ore 
Mica 
Mineral cleanser 
Mineral wool 
Mortar cement 
Mortar mix 
Moulding powder 
Muresco, white 


Naphthalene 
Neoprene 
Nitrate of potash 
Nitrate of soda 


from mouth 


Ochre 

Oxide (gas puri- 
fying) 

Ozokerite 


Paint 

Paint materials 
Paris green 
Petrolecm products 
Phosphate rock 
Phthalic anhydride 
Pigments 

Pitch 

Plaster 

Plastics 

Protein 

Pumice 
Pyrophyllite 


Quebracho 
Quicklime 


Riboflavin supple- 
ment 

Rosin 

Rosin size 

Rotenone 

Rubber, synthetic 

Rubber accelerators 


Sal ammoniac 
Salt 

Saltpeter 

Sand 

Sealing wax 
Silica 

Silicate of soda 
Slag 

Soap 

Soda ash 


shipments into damp 
laminated bags are required. Both open 


Sodium aluminate 
Sodium formate 
Sodium hypo- 
sulphite 
Sodium nitrate 
Sodium phosphate 
Sodium pyro- 
phosphate 
Sodium sulphate 
Sodium sulphate 
(anhydrous) 
Soya bean flour 
Starch, potato 
Sulphate, blue lead 
Sulphate, zine 
Sulphur 
Superphosphate 
Synthetic gum 
comp. 
Synthetic resin 


Tale 

Tanning extracts 
Tankage 
Thermit 

T.N.T 


Ultramarine blue 
Urea 


Volcanic ash 


White lead 
Whitewash 
Whiting 

Wood flour 


Zine 
Zinc oxide 
Zirconite 


areas, asphalt- 


and valve-type bags are used. 


290-310 deg. An open-corner bag with 
offset sewing is used. Filling is done 
through a long boom swinging in a 
semi-circle about 5 ft. from the ground, 
and equipped with valves and a filling 
pipe about every 3 ft. of its 50-ft. length. 
The operator slips the open corner of 
the bag onto the filling tube and after 
the bag is filled the corner is closed with 
a stapler. The bag is then laid on the 
ground at the point where it was filled 
to cool and solidify in approximately 48 
hours. This is undoubtedly one of the 
simplest and most economical packing 
arrangements for such a product. An 
average of 200 bags an hour can be filled 
and closed with a two-man crew. The 
bags have an inside sheet of coated 50-Ib. 
kraft paper, plus three regular 50-lb. 
kraft sheets. 

For normal fertilizers, plain multiwall 
bags are usually satisfactory; for ex 
tremely hygroscopic materials and for 


Possible Labor Saving Through Use of 
Valve Type Paper Bags As Compared 
With Open Mouth Burlap Bags 


Open Valve 
Mouth Paper 


Operators Burlap Bag 
Pe ” co mipaddeconessdvons 1 f 
WE dwececcces ae oe 1 | 
Transferring to sewing ma <« 1 

GD ac bee ccwseewenvece 1 ‘ 
CHG eects dcctevctccace 1 
Loading on hand trucks.... 1 1 

Total operators ....... 5 2 
Production, 100 Ib. bags per 

min aeeeeoes Voss ; 6 8 
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Price of paper bags is important because 
of the relative stability of the price of 
paper in contrast to burlap. 


Multiwall Paper Bags Used for 


Fertilizers 
SWOecevesncersbheeewess 21,440,000 
D> Pisano teed arwednaweseens 25,715,000 
49,952,000 
66,173,000 

In the ease of the cement industry, 
there were over 197 million fabric bags 
and 265 million multiwall paper bags 
used during 1941. However, practically 
every cement plant in the United States 
is now equipped to pack its entire out- 
put of bag cement in paper without the 
use of any additional equipment. 

In addition to the illustrative uses 
already mentioned, heavy-duty multiwall 
paper bags are being used in rapidly in- 
creasing quantities to pack solid chemical 
products, especially those crystalline or 
free-flowing in nature. Such products, 
listed in an accompanying table, range 
from activated carbon to alum, lead 
arsenate, soda ash, borax, epsom salts, 
magnesium oxide, pigments, and T.N.T. 

Kraft paper for use in multiwall bags 
has been relatively plentiful, and One of 
the first indications of possible future 
conservation measures was the order of 
July, 1943, which restricted the grade, 
quality and weight of paper used in the 
fabrication of paper shipping sacks. 


POSTWAR POSSIBILITIES 


In the case of metal bulk containers, it 
must be remembered that few basic 
changes have been made and that most 
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of the emergency regulations issued 4 
L.C.C. and other agencies will jg 
probability be rescinded after the g 
and shipping emergency has passed. Mg 
of the standardization and other jm 
provements in steel drums, however, wij 
remain and will serve to place those eon 
tainers in a more favorable position fo 
postwar competition. 

There is considerable doubt as to ho 
much of the chemical liquid busines; 
tight wooden barrels and kegs will] bg 
able to keep in competition with meta 
containers. While wooden containers 
have a number of good features, they alsa 
have a number of disadvantages that 
will restrict their use in the chemieg 
field. Initial first cost and the questiog 
of returnability will be important fae 
tors in which steel drums can offer ger; 
ous competition. Slack barrels will fee 
increasing competition from textile an 
paper containers. Fiber drums are ligh# 
as compared to metal and can easily be 
made impervious to moist air. Rapid 
advancements in the field of moisture 
proof and chemical resistant liners offe 
slack barrels, fiber drums and _ textile 
bags the same opportunities for expand 
ing in the field of chemical bulk packag 
ing. In a sense, these developments put 
all such containers on an equal basis fo 
competition insofar as suitability is con 
cerned for dry chemicals. Relative in 
itial first costs, filling and handling 
problems and storage requirements will 
be the basic determining factors. with 
much depending upon the labor situation. 

Versatility, ease of handling and small 
space storage requirements of paper bags 
will give them distinct advantages over 
certain other types of containers in th 
postwar period. For instance, 100 heavy: 
duty multiwall paper bags, capable of 
packaging five tons of chemicals, can | 
compressed and stored in about 2-25 
cu.ft., or much less space than is re 
quired for one empty 400 Ib. barrel 0 
drum. However, in the postwar era com; 
petition will be keen among all package 
suppliers. During the past few years pro 
duction of multiwall bags has increased 
but the trend has been toward about 4 
billion bags a vear. This leveling off i 
due to a falling off of civilian construe 
tion and building activity. 

Although the number of multiwal 
bags produced in 1941 was substantialh 
the same as in 1942, about 50 percento 
the 300 or more products now packed in 
these bags represent new uses, many 
witich will be retained after the war. In 
many respects, recenty developed special 
impregnated papers in the form 
laminates compare favorably with ply: 


f 


wood, fabric laminates and certain metal 
alloys and they will probably be per 
manently substituted for these materials 
in many container applications for balk 
shipping of chemical commodities. 


—————_« 





Reprints of this 8-page report are aval 
able at 25 cents per copy. Address the 
Editorial Department, Chem. & Met. 3% 
West 42nd St., New York 18, N. Y. 
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~ORTABLE PUMPING UNIT 

(CONVERSION and adaptation of one of 
gas-fueled stationary-type engines, 
unit for 





to hoy 


isines 






ts 


ill ba» a portable diesel-powered 

metaliield service, hag been reported by the 
tainergmooper - Bessemer Corp., Mount Vernon, 
ey alsahio, and Grove City, Pa. Most engines 


s thadanufactured by this concern are de- 
med for ready conversion from gas to 


emica 

uestionmidiesel, or diesel to gas operation. The 
nt faciilea reported was worked out by engi- 
er seriggmers of a large pipe line company of 


ill feclfulsa, Okla. The diesel unit provides 
le andmvenient temporary pumping service 
‘e lighqer transporting crude oil through a 
sily bagrunk line, permitting an increase from 
Rapidg.000 to 40,000 bl. per day; and can also 


isturegge used for transporting crude oil from 
3 offemew wells through temporary feeder 


textilagines to main trunk lines, thus replacing 


xpandgeveral engines of lesser capacity. 


nackag4| The complete heavy duty gas unit is 
nts put|e Cooper-Bessemer Type EN eight-cylin- 
isis fomder stationary gas engine which was 
s confapeviously installed at a pumping sta- 
ve i It was mounted on a base consist- 
andlingging of 18-in. I-beams, complete with in- 
ts willffeeasing gear, centrifugal pump and all 
:, with—eeessary auxiliary equipment, as shown 
uation the accompanying illustration. Once 
| small@it is placed in desired position, the pro- 
er bagagelure consists merely in making the 
es overmerude oil intake and discharge connec 
in theitions after which the unit is ready to 
heavy-undle at least 700 bbl. of crude per 


ible offftour at 700 lb. pressure. The starting 


an bemeuipment is of the compressed air type, 
+ 9 

. Stationary gas engine converted to 
rel | portable diesel power service 
ra com- 
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driven by a small engine mounted at the 
left front end, as shown in the accom- 
panying view. The air storage tank is 
under the operator’s platform. A direct- 
current generator fitted at the flywheel 
end provides power for lighting. A heat 
exchanger, out of sight along the base 
at the far side, is connected from the 
discharge of the crude oil pump to the 
crude oil feeder line, the oil acting as 
the cooling medium for the exchanger, 
thus cooling the jacket water. 


MAGNETIC SEPARATOR 


Type M is the designation of a new 
magnetic separator built to operate on 
the Ball-Norton underfeed lift principle 
which has recently been designed by 
Stearns Magnetic Mfg. Co., Milwaukee, 
Wis. The new separator is partially in- 
closed in a welded steel housing to ex- 
clude foreign material, entering the 
separation process. Various sizes and 
belt widths can be supplied to provide 
any desired capacity and separation. A 


‘unique magnetic field is mounted above 


the lower surface of the separating belt. 
In operation the mixed material is dis- 
tributed in an even layer by an auto- 
matic feeder to a feed belt which carries 
the material into the magnetic field 
where the magnetic portion is lifted by 
the magnet to the surface of a separa- 
tor belt. The magnetic field has an al- 
ternating polarity characteristic which 
subjects the magnetically attracted por- 
tion of the material to a violent zigzag 
rolling movement said to 
entrained non-magnetic particles which 
drop back onto the feed belt and move 
along to final delivery. 


release the 


IMPROVED HEAT EXCHANGER 


READY CONTROL of temperature in a 
variety of industrial and chemical proc- 
esses, as well as control of jacket water 
temperature for engine, air and gas com- 
pressors, is said to be possible with an 


Improved evaporative exchanger 
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improved type of Aero heat exchanger 
recently announced by Niagara Blower 
Co., 6 East 45th St., New’ York 17, 
N. Y. This improvement, which is cov- 
ered by a recent patent, consists in heat- 
ing the spray water which is used to 
spray the evaporative type liquid cool- 
ing unit. A steam coil, injector or an 
electric heating unit can be used for this 
purpose. The result is to control the 
liquid temperature within prescribed 
limits, alternately cooling or heating as 
required. The heating device is put 
into operation by thermostatic control, 


thus preventing the liquid circulated 
through the heat exchanger from be- 


coming too cold for the process in which 
it is to be used, or from becoming too 
viscous, or freezing. This makes it 
sible for the heat exchanger to be in- 
stalled satisfactorily out of doors, or to 
use out-of-door air to increase its evap- 
orative capacity and 
avoid from handling air 
corrosive substances. 


pos- 


cooling also to 


damage con- 


taining 


NEW PUMP IMPELLER 
IN PUMPING 
operating 


APPLICATIONS where the 


conditions are overall 
economy calls for a design of impeller 
which gives maximum hydraulic ef- 
ficiency but where pumping service is 
highly abrasive, hydraulic efficiency may 
become secondary to sturdy design, to 


easy, 


ability to pass over-size material, or to 
resist wear. For the class of applications 


lying midway between these two ex- 
tremes, which covers most pump uses, 
the American Manganese Division of 


Brake Shoe ~ Co., 
Heights, Ill., has introduced a 


American Chicago 
new im- 
peller design designated as Class S. This 
new type patented multi-vane impeller 
is intended primarily for handling finely 
divided solids, or acids which are ero- 
sive or corrosive, rather than truly 
abrasive. 

In the new design hydraulic efficiency 
increased by the 
reduction of skin friction and by proper 
hydraulic relation between the impeller 
and the casing. The impeller ports are 
comparatively narrow, face seals instead 
of seal rings are 
changes in velocity or flow direction are 


is said to have been 


used, and sudden 


avoided by gradually diverging clear- 





New Class S impeller 








ance areas and by absence of sharp out- 


side or re-entrant angles. The new 


type, which is one of a group of im- 
peller designs to suit all applications, 
has been designed for maximum hydrau- 
lie efficiency and high velocities. 


PNEUMATIC ATOMIZING NOZZLE 


INTENDED primarily for use in humid- 
ifying systems, the new Type JHS atom- 
izing nozzle has been developed by 
Spraying Systems Co., 4023 West Lake 
St., Chicago, Ill. In this nozzle, as 
shown in the accompanying illustration, 
water and compressed air are mixed ex- 
ternally to produce a round spray which 
is projected 10 to 20 ft., depending on 
the air pressure used. Since the nozzle 
is a unit complete in itself, it is easily 
adapted to all types of installations, ac- 
cording to the manufacturer. The unit 
contains two Monel metal strainers, one 
for air and the other for water, which 
are readily removed for cleaning or re- 
placement without disturbing the nozzle 
or line. All parts of the unit are accu- 
rately machined of brass and given a 
white metal coating. All parts are 
readily renewable and are designed for 
simplified maintenance. 


LOW-LIFT ELECTRIC TRUCK 


DesIGNeED for greater safety of opera- 
tion through better vision, and for long- 
er hours of uninterrupted operation, a 
new 4,000-lb. capacity low-lift truck 
known as Type E-2 has been announced 
by the Baker Industrial Division of the 
Baker-Raulang Co., 2168 West 25th St., 
Cleveland, Ohio. Built on a 66-in. wheel 
base, with an oyerall length of 123} in., 
the truck can make right angle turns in 
aisles 67 in. wide. The battery box has 
been increased in size to provide space 
for enough additional battery capacity 
so that the truck may be operated con- 
tinuously on the longer shifts generally 
necessary during the war. Thus, it is 
not ordinarily necessary to stop during 
a working shift to change batteries. In 
the redesign the top front corner of the 
battery compartment has been cham- 
fered to aid in vision. Other improve 
ments include handles in place of hand 
holes in the cover of the battery com- 
partment; and an operator’s guard built 
integral with the frame, providing great- 
er strength, additional safety for the 
operator and better appearance. 


SUMP-TYPE LIQUID FILTER 


RADIAL-FIN construction similar to 
that used in its air filters has been 
applied for the first time by Staynew 
Filter Corp., 11 Centre Park, Roches- 
ter, N. Y., to a new sump-type liquid 
filter for use wherever dirty liquids are 
collected, filtered and _ recirculated. 
Known as Model SE, the filter consists 
of upper and lower end plates, joined 
together by means of a perforated sup 
porting tube over which the radial-fin 
filter element is installed. The latter 
consists of an accordion-folded strip of 
wire mesh formed into a cylinder of 
radial-fin surface, which is used as a 
support for the fabric filter medium 
This construction provides a maximum 
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Two-ton low-lift electric truck 


of filter area in a minimum of space. 
The insert may easily be expanded like 
a bellows for working or brushing the 
accumulated material from the filter me- 
dium to restore it to its original con- 
dition. Sizes range from 4 to 2 in. pipe 
size with from 1.4 to 14.3 sq.ft. of 
effective filtering area. 


FLUID IMPACT MILL 


IMPROVEMENTS in its line of fluid im- 
pact mills have recently been announced 
by the Asbury Impact Mill Co., 204 
Highland Ave., Abington, Pa. The mill, 
originally described in our May 1940 
issue, has been modified in a number of 
particulars. It employs a specially de- 
signed rotor to produce impact upon a 
liquid by means of centrifugal force. 
The rotor divides the liquid into ex- 
tremely fine particles which are driven 
by centrifugal action against an impact 
ring which then directs the fluid film so 
formed into the periphery of the rotor 
and thence to the discharge. Speed 
changes can be effected by changing pul- 
leys, but adjustments of other sorts are 
unnecessary. Because clearances through- 
out the mill are large, and because of 
the large available cooling area, dimen- 
sional changes in the mill are said to 
have no adverse effect, permitting opera- 
tion at extremes of temperature, either 
high or low. 

The manufacturer recommends the new 
mill for the production of a wide variety 
of emulsions in the treatment of such 
materials as mineral and vegetable oils, 
latex, waxes, animal and marine oils. 
In addition to emulsions, the mill is 
recommended for the dispersion of pig- 






Radial-fin sump-type filter 





Improved fluid impact mill 


ments, clays and fillers, and for th 
treatment of any material which wi 
flow or can be pumped into the mill. Th 
use of multiple admission ports, pe 
mits the feeding of several of the mate 
rials simultaneously, so that a finish 
emulsion can be made in one continuow 
process. 


ANTI-FRICTION PUMP 


Now AVAILABLE for general industri 
use is a new series of rotary pump 
with anti-friction bearings which 
recently been added to the line of stand 
ard units manufactured by Blackm 
Pump Co., Grand Rapids 9, Mich. C 
pacities range from 10 to 750 g.p.m., ® 
pressures up to 150 Ib. per sq. in. 
new design has the advantage of redu 
ing power requirements and permittl 
higher operating pressures. As th 
bearings are in contact with the liqui 
being pumped, the new units are recom 
mended only for handling those liquid 
which have lubricating properties, sue 
as oils, molasses and similar materials 
The pumps are available in all-iron © 
in bronze-fitted construction, with ° 
without removable liners. Steam-jack 
eted heads can be supplied if desired 
All standard drives may be s« ured, 10 
cluding the gearhead motor type 


IMPROVED FLARING TOOL 


OwINe To present government restri¢ 
tions on the use of copper 4 id alumi 
num, some time ago Everhot Produc 
Co., 2055 West Carroll Ave. Chicag® 
Ill, developed Bundyflex soft steel tub 
ing with copper coating to tak: the piae 
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critical metal tubing. This concern 
now introduced a new flaring tool 
pn as the Flaremaster, which has 
designed to produce a double- 
agth flare. The tool is suitable for 
on both ferrous and non-ferrous tub- 
in sizes from 4 to § in. od. The 
produced by the new flaring tool 
is of the double-lap type in which the 
od of the tube is folded inward to pro- 
duce a double thickness of metal in the 
This type of flare is said to offer 
ter resistance to vibration fatigue, 
and to eliminate split and cracked tubes 
and reduce breakdowns and service cost. 
The tool consists of three parts, two 
folding jaws, and a U-shaped clamp with 
a built-in vise. Wearing parts and 
| punches are of hard steel. Two types 
a punch, a forming punch and a flar- 
ing punch, are required for each size of 
. tubing in making the double flare. 




















MPROVED A.C. GENERATOR 


Mopet 55 is the designation of a new 
Katolight generator rated at 25 kw. 
at 80 percent power factor, single phase, 
or 30 kw. at 80 percent power factor, 
three phase, recently announced by the 
Kato Engineering Co., Mankato, Minn. 
The new generator is of the revolving 
armature type, separately excited and 
designed for direct attachment to the 
engine bell housing. It is available in 
all standard voltages and in single- or 
three-phase designs. The armature core 












, is internally cooled, the generator is 
for th quipped with a large cooling fan and 

hich wig "th grease-sealed bearings. Brushes 
mill. Th New 25-kw. a.c. generator 

rts, per ; 

she mateml | 
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and brush-holders ure readily accessible, 
and the brushes are of a high-carrying- 
capacity, long-life type. 


SMALL-CAPACITY OIL RECLAIMER 

FoR RECLAIMING waste lubricating 
oils drained from equipment, as well as 
the recovery of truck and automobile 
fleet crankcase oil in smaller plants, the 
Youngstown Miller Co., Sandusky, Ohio, 
has developed a small oil reclaimer with 
a capacity of 8 gal. of dirty oil in 70 
to 90 min. Operated only once a day 
the unit is claimed to recover 2,500 gal. 
of waste lubricating oil per yean and 
thus to pay for itself in 6 to 12 months. 
The equipment employs a two-stage fil- 
ter press, is semi-automatic, operates 
under thermostatic control and utilizes 
common refinery clays which are avail- 
able in the open market. As in the case 
of the seven larger units made by this 
company, use of the small unit is said 
to restore used oils to substantially the 
same values of flash, viscosity, color, 
neutralization and precipitation number 
as the original oil. 


SNOW PLOW ATTACHMENT 


AppING to the versatility of its line of 
lift trucks, the Towmotor Corp., 1226 
East 152nd Street, Cleveland, Ohio, has 
developed a snow plow attachment for 
the removal of heavy blankets of snow 
which next winter may hinder materials 
handling operations in storage yards and 
on unprotected loading platforms. The 
safety-blade-type plow is attached to the 
truck’s standard forks merely by posi- 
tioning and tightening a set of simple 
two-bolt drawclamps. No adjustments, 


Lift-truck-powered snow plow 
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other than setting the forks at maximum 
width, are necessary. After plowing, the 
attachment is easily removed so that 
the truck can go on with its normal 
assignment. The plow blade, as shown 
in the accompanying illustration, is in- 
clined at such an angle that it acts as a 
safety trip and permits the plow to ride 
safely over ordinary road obstructions. 
The model illustrated has a 23-in. high 
moldboard, is 64 in. in overall length 
and has a plowing width of 53 in. when 
set at the extreme angle. Spring-trip 
models and models for greater widths 
are also available. 


BLOOD PLASMA DESICCATOR 


DEVELOPMENT of a new type of refrig 
eration machine designed for desiccat- 
ing blood plasma serums and water solu- 
ble medicaments has been announced by 
the Deepfreeze Division of Motor Prod- 
ucts Corp., North Chicago, Ill. The first 
of these machines has been built and is 
in operation in the plant of Parke-Davis 
Co. The new machine employs features 
developed in conjunction with this com- 
pany’s line of industrial chilling ma- 
chines. One is utilization of the expan 
sion and contraction of the chilling 
chamber itself, in conjunction with a 
Microswitch, to insure infinitely vari- 
able temperature control. Another is 
the use of a superheat suppressor and 
a highly efficient oil separator to re- 
move oil from the refrigerant and return 
it to the compressor. 


EQUIPMENT BRIEFS 


A NEW LINE of electronic heaters for 
high-frequency induction heating of 
metal parts has been announced by the 
xyeneral Electric Co., Schenectady, N. Y. 
Essentially power oscillators which con- 
vert 60-cycle power to high-frequency 
power at approximately 500,000 cycles, 
the new heaters are available in two 
standard sizes, one having an output of 
5 kw. and the other an output of 15 kw. 
The design is based on experience with 
more than 100 installations of these 
heaters in several of the company’s own 
plants. 


A NEW asbestos-cement conduit, in- 
tended primarily for cable installation, 
is now being produced by The Philip 
Carey Mfg. Co., Lockland, Cincinnati, 
Ohio. An important feature is the new 
Flexcaulk coupling supplied with the 
conduit, which consists of a tubular 
housing of asbestos-cement to which is 
bonded a liner of mineralized asphalt 
compound formed into a_barrier-type 
tapered liner which forms a flexible, self- 
aligning, water-tight joint when as- 
sembled with a special joint-sealing com- 
pound. Only unskilled labor and simple 
tools are required, according to the 
manufacturer, in cutting and assembling 
this conduit. 


AVAILABILITY of the Speare’s safety 
siphon through its own organization has 
been announced by Pulmosan Safety 
Equipment Corp., 176 Johnson S&t., 
Brooklyn, N. Y. This siphon, which has 
previously been described in Ohem. & 
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Met. (January 1943, p. 109) uses a 
vacuum priming principle for discharg- 
ing acids and chemicals from carboys, 
drums and barrels, and is made of acid- 
resisting plastics, having no glass parts. 


A New vibrating packer for the pack- 
ing of a wide variety of powdered and 
granulated materials has been announced 
by the Ajax Flexible Coupling Co., West- 
field, N. Y. The machine consists of a 
low platform mounted on coil springs to 
prevent transmission of vibrations to the 
floor or surrounding structure, powered 
by means of one of this company’s Ajax- 
Shaler shakers which is a self-contained, 
automatically balanced, mechanical vi- 
brating unit inclosed in an oil- and dust- 
tight housing and powered by means of 
a small belt-connected motor. 


For THE internal cleaning of machin- 
ery gear cases, inclosed transmissions, 
oil reservoirs and lines, heat exchangers 
and other equipment, Circo Products 
Co., 2835 Chester Ave., Cleveland 14, 
Ohio, has developed a new type of vapor 
degreasing machine used for internal, 
rather than external cleaning. It is 
made in two types, one a large size 
steam-heated model, and the other a 
smaller model which is portable and 
electrically heated, but also fully auto- 
matic. In either case, the machine va- 
porizes a special solvent which is led into 
the equipment to be cleaned, the vapor 
condensing and flowing out, carrying 
with it dirt and grease 


OwING to the growing need for a 
simple compact instrument suitable for 
measuring the flow rate of gases such as 
oxygen, the Pittsburgh Equitable Meter 
Co., 400 North Lexington Ave., Pitts- 
burgh, Pa., has developed the Emco flow 
indicating meter which is calibrated in 
liters of oxygen per minute. This meter 
is made entirely of metal, operating on 
the principle of a floating piston whose 
positioning is actuated by the flow of 
gas through an orifice of variable area. 
Four sizes are available for indicating 
maximum rates of flow from 2 to 150 
liters per min 


\ NEW 500-amp. outdoor alternating 
eurrent welder has been announced by 
the General Electric Co., Schenectady, 
_ The new welder, which has a 
welding current range from 100 to 625 
amp. at 40 volts. is espe ially designed 
for outdoor locations where weather ex- 
posure is encountered In addition to 
protection against the weather, it incor- 
porates all desirable features found in 
the company’s indoor a.c. welders of 
this type, including built-in power fac 
tor improvement, which provides low cur 
rent imput by maintaming the power 
factor at 95 percent or better at all 
loads between 40 and 70 percent of 
rating 
CLOSE CLEARANCE PUMP 

DESIGNED particularly for the petro- 
leum refining industry is a new close 
clearance reciprocating steam pump, 
manufactured by the McGowan Pump 
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Division of Leyman Manufacturing 
Corp., 20 Central Avenue, Cincinnati, 
Ohio. Pumps of the new design em- 
ploy bronze bushed valve gears and pis- 
ton valves. Fluid ends are designed for 
400 lb. suction pressure and 600 Ib. dis- 
charge pressure. Pumps incorporate ex- 
tremely deep stuffing boxes and ample 
studding. Cast sections are said to be 
more than ample for the designed pres- 
sures. Water jacketed stuffing boxes, 
and priming valves, are optional equip- 
ment. Steam ends are designed for 
operation on steam at 250-lb. pressure. 


CONDUIT FOR PROCESS LIQUIDS 


WITH a new system developed by the 
Ric-wiL Co., Union Commerce Bldg., 
Cleveland, Ohio, process liquids can be 
piped relatively long distances, with de- 
sired temperatures maintained. Any 
specified combination of pipes can be 
furnished in a pre-fabricated conduit, 
with insulation so arranged that the 
pipes are insulated from the exterior 
but not from each other. The conduit 
may be of helical corrugated material, 
coated and wrapped with asphalt satu- 
rated asbestos felt, and available in 
lengths of 21 ft. for speedy installation. 
A tile system, shown in the accompany- 
ing illustration and based on the same 
principle, is also available, using a dia- 
tomaceous earth lining molded and 
keyed to the inside of the tile. The new 
system is adaptable to underground or 
overhead installations and is equally 
suited for hot or refrigerated process 
liquids of all kinds. A steam or hot 
water line may be used to heat liquids 
in other lines if desired. 


WATER PURITY METER 


CHECKING of the purity of distilled 
water can be accomplished quickly and 
without the use of specially skilled help 
by means of the new Barnstead purity 
meter announced by Barnstead, Still & 
Sterilizer Co., Forest Hills, Boston, 
Mass. To make a purity check of dis- 
tilled water the temperature of the 
water is taken first. Then a dial on 
the meter is set at the corresponding 
temperature. Finally, the conductivity 


Improved close clearance pump 





Insulated tile conduit for 
process liquid lines 
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cell is immersed in the distilled wy 
a dial is moved until the cathode 
“eye” indicates the correct setting, 
the reading of the second dial is ty 
to indicate the impurity content of , 
water in parts per million expressed 
sodium chloride. The instrument ; 
compact conductivity bridge weigh; 
only 3} lb. which operates direct fr 
110-volt, 60-cycle current. 


PHOTOELECTRIC DENSITOMETER 


PHOTOELECTRIC measurement and « 
trol of the density of transparent fily 
filters, plastics, gases and _ liquids 
available in the new Densitometer. 
ries D90, recently announced by Pho 
switch, Inc., 77 Broadway, Cambridy 
Mass. Originally developed for use 
the manufacture of extremely dense 
tical filters, to maintain accurate « 
trol of transparency during large qu 
tity runs, the instrument is said to 
equally suitable for constant densi 
control of films and plastics, and { 
turbidity control of liquids and gas 
The instrument, which has been design 
for extreme accuracy of measureme 
projects two beams of light from 
single light source. One beam pass 
through a standard filter, and the oth 
through a filter, liquid or solid, t 
transparency of which is to be measure 
The two light beams are then project 
by an optical system to a single phot 
tube. By means of an electronic an 
mechanical timing system the instr 
ment constantly measures the ratio 
the transparency of the sample as co 
pared with the standard filter. As th 
same photo tube and amplifying syst 
are used in both systems,- the resultir 
measurements are said to be complet 
independent of circuit constants. T 
new instrument, which is intended f 
measuring materials up to density 5, ¢a 
be supplied to meet individual trans 


parency specifications and _ productiol 


control requirements. 


Purity meter for distilled water 





Pho‘oelectric density meter 
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THE GIRDLER CORPORATION 


A typical gas purification plant 
Gas Processes Division - Louisville, Kentucky 
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CORDITE 
Made in Canada 


HE sTORY about cordite is that while its 
» go main constituents are high explo- 
sives, the product itself is not. On the con- 
trary, it is a relatively slow burning explosive 
suitable only as a propellant. It is used in 
cartridges where the purpose of the charge 
is to heave the shell out of the gun. An- 
other use is as a propellant for various 
types of rockets and rocket guns. 

Cordite was developed by Sir Frederick 
Abel and Professor Dewar and consists of 
a mixture of nitroglycerine and nitrocellu- 
lose, gelatinized with the aid of a solvent. 
It is being made at Transcona, Man., Can- 
ada. Woodpulp is first treated with mixed 
acids to form erude nitrocellulose, which is 
then boiled for from four to six days, using 
several changes of water. The nitrated fibers 
are beaten in a papermaker’s beater, having 
a large roll on the outside of which are 
metal knives. These knives chop the fibers 
shorter, and also loosen any impurities ad- 
hering to them. After thorough washing 
and removal of grit and other foreign mat- 
ter, the nitrocellulose is put into a centri- 
fugal wringer which removes most of the 
water. A hydraulic press removes more of 
the moisture. While still in the press alcohol 
is foreed through the compressed guncotton, 
replacing the water. The guncotton leaves 
the press in the form of a hard cylindrical 
cake moistened with alcohol. This cake is 
broken up in a kneader and the nitroglycer 
ine-acetone mixture is added. The alcohol 
acetone dissolves the fibers and forms an 
amorphous plastic mass. Several chemical 
stabilizers and other chemicals designed to 
impart special characteristics are added to 
the mass while it is in the kneader. It be- 
comes a crumbly dough and is transferred 
to another press which has orifices of a pre- 
determined size in one end. The raw cordite 
is extruded in the form of long cords which 
may be varied in thickness. These cords are 
eut in convenient lengths, placed on trays 
and conveyed to the “stoves”. Here they are 
subjected to a continuous stream of warm 
air which removes the acetone-alcohol sol- 
vent. This is collected in a recovery system 
for re-use. As each batch of cordite exhibits 
slightly different characteristics, the usual 
practice is to blend a number of batches to- 
gether. This is done by several blenders, 
placing strips from various batches on a 
moving belt. The blended material is packed 
in wooden cases with a waterproof inner 
liner and shipped to either magazine stor 
ages or the ammunition filling plant. 
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1 Rolls of wood pulp are fed into a shredding machine which reduces 
the pulp to a fine fluff much like short fiber cotton batting 
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3 Dried and shredded wood pulp is conveyed to the nitrators. Here 
the pulp is being forked into open nitrating pans 
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2 Shredded wood pulp is dried by a cur- 
rent of hot air 


Glycerine 


6 Nitrated fibers are put into a beater. Metal knives chop the fibers 
and loosen the impurities adhering to them 
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remove most of the water from the celluloss« 
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a Wood pulp is immersed in the acid solution with the aid of a plate, 
and a ceiling layer of water is placed over the nitration pan 
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5 After the nitration of the cellulose is completed and the spent mixed acids are 
drained off, the operator transfers the nitrocellulose to the box 


8 cieaned material is put into a centrifu 
































mned material is put into a centrifugal wringer in order to 10 Hydraulic presses extrude the cord- 12 These young wome 
most of the water from the cellulose ite through small holes placing cordite in special 
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WASHER WASHER PRESS KNEADER 
the spent mixed acids are 7 From the beaters the fibers of nitrocellulose are conveyed to a washer and gy In the hydre 


box purification system where grit and other foreign matter are removed which is pressed 











foung women in a large Canadian explosives plant are 


te in specially prepared silk bags 





13 The final blending material is packed in wooden cases with a waterproof 
inner liner and shipped to either magazine storages or the ammunition plants 
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In the hydraulic press alcohol] is substituted for the remaining water 


ch is pressed out. Operator transfers cake to a kneader 








BLENDER 















SHIPPING 


—> 








PACKAGING 





1] As the long strips of extruded cordite come from the presses they 
are cut into specified lengths for packaging 
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FOR SYNTHETIC RUBBER PRODUCTION 


Selected by the Rubber Committee for installation in all standard synthetic rubber 
plants of the Rubber Reserve Corporation, these proportioning pumps for blending 
regular and off-grade latex are typical of the several types of proportioning equip- 
ment developed by %Proportioneers, Inc.% for the synthetic rubber and other 
process industries. As pioneers in the development and perfection of proportioning 
equipment, long experience in allied industries is brought to bear on each specific 
problem. With complete manufacturing facilities “under one roof”, % Proportioneers, 
Inc. % control every step in the production of their equipment — from casting to final 
inspection. Such close supervision, through every phase of machining and assem- 
bling, assures uniform high quality in every %Proportioneers% unit... and guar- 
antees delivery on time. 


Write for descriptive 
Bulletin 1700 


nts 
ag oa INC 


7p PROPDATIONEERS INC. 7 


WRITE TO %PROPORTIONEERS, INC.?%., 29 CODDING STREET, PROVIDENCE 1, RHODE 
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Photo courtesy U. S. Rubber Co, 
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TILL greater shortages of man power 

and reduced supplies of vital equip- 
ment are threatened by war. Yet no plant 
can operate efficiently without adequate care 
for its piping systems. 

Seeing and hearing this film will give new, 
inexperienced maintenance workers a 
quicker grasp of their jobs—a clearer under- 
standing of how to handle valves, fittings, 
and piping accessories to keep pipe lines 
flowing with fewer interruptions. To “old 





timers” it will recall many forgotten “tricks 
of the trade.” 

As the leading maker of valves and fittings, 
Crane Co. offers this film in today’s emer- 
gency—to share with all industry—its 88- 
year experience in flow-control engineering. 
“Piping Pointers” will be available for show- 
ing in any plant, trade school or industrial aactninee oie 


training center. mately 30 minutes. 


Showings Arranged by Your Crane Branch 


The Crane Branch serving your area will gladly supply full informa- 
tion about “Piping Pointers” and arrange a convenient showing in 
your plant. Reserve a date for an early showing by calling your 
Crane Representative today. CRANE CO., General Offices: 836 S. 
Michigan Ave., Chicago 5, III. 


CRANE VALVES 
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BOWL MILL.... 
... for the Twenty-Four-Hour Day 


The pressure for higher production in the chemical indus- 
try can only be met by the use of machines capable of con- 
tinuous operation. 

For direct-firing of kilns, stills and furnaces with powdered 
fuel, the Bowl Mill answers all requirements. It is built for 

isk for Ray- non-stop service ... running months at a time without shut- 
mond BOWL downs ... may be lubricated and adjusted, including compen- 
VILL Catalog sation for wear on the rolls, while in operation. 

Equally important... the Bowl Mill can handle any grade 
o- moisture coal ... substituting to advantage for the critical 
fuels, otl and gas. 

For today’s emergency, and tomorrow’s economy, change 


over to Bowl Mill firing . . . write for further details. BOWL Milt 


Raymond PuLtverizer Division 


COMBUSTION ENGINEERING COMPANY, INC. 
1311 North Branch Street, CHICAGO 22, Ill. 


Sales Offices in Principal Cities ... Canada: Combustion Engineering Corp., Ltd., Montreal 
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ACS COMMITTEE FORESEES LACK 
OF TECHNICAL WORKERS 


Tue supPLY of chemists and chemical 
engineers is drying up at the source, 
ind within a year or two there will be 
o more fully trained graduates in these 
elds, according to a report of the Com 
mittee on the Professional Training of 
hemists of the Am: 
ety, of which 
Noyes, Jt 
er, is chairman. 


rican Chemical So- 
Professor W. Albert 
, of the University of Roches- 


It is impossible, the Committee points 
ut, for students to meet the training 
equirements established by the Society 
vithin the time limitation of twenty- 
four months imposed by Selective Serv- 
ice. 

“The maximum time now allowed by 
Selective Service for deferment of stu- 
lents of chemistry and of other fields of 
technology is twenty-four months,” it is 
xplained “It is the opinion of the 
ommittee that the present requirements 
annot be met in less than two and two- 
which 


semesters in an 


would in- 
iccelerated 


hirds calendar 
lude eight 


years 
trisemester schedule. 
“At present 


students become eighteen 


freshmen and sophomore 
vears of age 
efore they ire within 
months of 


leferred 


twenty-four 
cannot be 
technical stu- 
drying up at the 
Already the enrollment is down 
to about one third of 


eraduation and 
The stream of 
ents is therefore 
source, 


normal. Unless 


some provision is made for a_ longer 
eriod deferment for chemists and 
ngineers, within one or two more years 
there will be no fully trained graduates 


n these technical fields.” 


TECHNICAL ADVISORY SERVICE 
FOR SMALLER WAR PLANTS 

A Technical Advisory Service set up 
y regions throughout the country to 


‘erve the interests of small plants has 
een ¢ blished by the Smaller War 
‘ants Corp. The Service will put at 


¢ disposal of the small manufacturer 


0 requires technical research in the 
lutior f a production problem, in- 
‘ormati drawn from governmental 
rencic 


trade associations, technical 


nds tif organizations, technical 
AgAZ) editors, and the research lab- 
at f educational institutions and 
rivat lustry. 
This the first time that small 
unit been given the oppor- 
‘btain technical information 
roug e central government agency 
nd Is ected to be of tremendous 
small manufacturers in 
HEM & METALLURGICAL 
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rounding out their 
The 


springs 


produ tion capabili 
Technical 


from an 


ties. Advisory Service 


idea which has been 
applied successfully in private business 
1937 by Bert H. White, vice 


president of the Liberty Bank of But 


since 


falo, now on leave to serve as a majo 
in the Army Air Forces 

CHEM. & MET. EDITOR ON 

TRIP TO SOUTH AMERICA 


JAMES A. LEE, managing editor of 
Chem. & Met., and former head of the 
rubber and plastics section of the Bell 
Telephone Labs., took off from Miami 
Oct. 8 for an airplane trip to the Latin 


American centers of rubber develop- 





James A. Lee 


ment. Under guidance of the U. S. Rub- 
ber Development Corp., the party of 
which Mr. Lee is a member will inspect 
the ecryptostegia plantings in Haiti be- 
fore proceeding by plane and boat to 
the rubber plantations of the Amazon 
Valley. Prior to his return to the 
United States early in November, Mr. 
Lee also intends to study the mineral 
and industrial resources of Brazil and 
Bolivia. 


ADDITIONAL INFORMATION ON 
STEARIC ACID FLOWSHEET 


IN THE Chem. & Met. Pictured Flow 
Stearic Acid, Red Oil and 
Glycerine, which appeared in the Sep 
tember, 1943, issue 132-135), 
there are illustrations of a Monel metal- 
lined saponifier and an Inconel still. It 
may have been inferred that some other 
metals had been used. 


sheet on 


(pages 
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ROSTER REVIEW RETAINED IN 
NEW DRAFT ORDER 


NATIONAL Roster continues as the ad 
viser on selective service cases involving 
chemical engineers and 
The procedure has 
slightly under the new order to loca! 
but the Roster continues as offi 
from Washington to the 
U. S. Employment Service on cases with 
hi diffeulty 
lack of professional information 
handling of 
inquiries for professional men, the Na- 
tional Roster has substantially enlarged 
its Allocation Division. The Division 
will be headed by Dean William T. 
Read, formerly of Rutgers University 
and recently in charge of the chemical 
work of the Roster. He will be 
by Dr. Harry Barnard on chemical 
cases. The work on physics and mathe 
maties will be handled, as formerly, by 
Dr. M. H. Trytten. All engineering cases 
except chemical 
handled by Montgomery P. Case 


] rofessional 
chemists. changed 
hoards: 
ial adviser 
because of 


h they have 


To accelerate deferment 


a ssisted 


engineering will be 
Chemi 
cal engineering cases are handled in the 


Chemical Division 


L. D. TOMPKINS NAMED DEPUTY 
RUBBER DIRECTOR 


Rupper Director Bradley Dewey has 
innounced the appointment of L. D. 
Tompkins, of Wilton, Conn., 
rubber director. 


as deputy 
The new deputy direct 

will also continue in 
perations division of the Office of the 
Rubber 


charge of the 


Director. 

Mr. Dewey also announced the appoint 
ment of Earl B. Babeock of Akron, Ohio, 
as an assistant rubber director in chara 
of product development and conversions 
Frank Creedon of Brockton, Mass., as 
an assistant rubber director in chara 
of construction; and of Dr. Edward R 
Gilliland of Mass., as an 
assistant director in 
research and development. 


Cambridge, 


rubber charge of 


AGRICULTURAL CHEMISTS WILL 
HOLD CONFERENCE 

A SPECIAL war conference will be held 
Official Agricultural 
Chemists, with headquarters at the Stat 
er Hotel, 
rhe importance of food control methods 
and close cooperation in food and drug 
Federal officials and 
representatives of States and industry 


by Association of 


Washington, October 27-28. 


between 


testing 


gives specia] importance to this ses 
sion. The customary review will be 
riven to standard methods, both those 
of tentative and permanent form 
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SALT COMPANY GIVES FORECAST 
OF POSTWAR BUSINTSS 


Mnavy business in thi will 
the 


sharply 


eountrys 


decline slightly in following 
drop off 


year, then 
to the record 


yeat 


peace, the following 


and resurge almost 


1943 


imte resting 


rapidly 
level is indicated 
based on 


the 


by an forecast 


salt and 
Salt Co. In 
of salt 


based on a 


production announced by 


International 
The actual 


forecast production 


in post-war years is formula 


used by the International Salt Company, 
which in the past has been accurate 
percent \ 
last 


salt, 


within 3 
1939 « 


forecast made in 


overing year’s production of 
salt in 
six-tenths of | 


1942 tonnage 


evaporated rock salt and 


brine form. came within 
percent of the actual 

According to this 
salt 


18.000 tons will 


tore ist, pro 


duction of will ¢ 
14¥ 
In 1944 


to 13.6386.000 


year, 


when produced, 


there will he liolt drop 


tons will re 


main at about that fiew or a veal 


after the end of the second 


veal after the peace ll, however, 


bring a sharp decline to 9,506,000 tons, 


12.632.,- 


resurging the following vear to 
000 tons \ 


can be 


further gain to 13,388,000 


tons expected the next vear, fol 


lowed by a drop to 12,.582.000 tons, and 


then another rally to 13.806.000 tons. 


ANTIFREEZE USES DESCRIBED 
IN ODT BOOKLET 


l'une GOVERNMENT is seeking to use 


the technical skill of the motor industry 


to ensure maximum benefit from anti 


wling system of industrial 
Office of Defense 
booklet en 
Flush 

This 


industrial 


freeze in the c 


cars and trucks 
rransportation has issued a 
titled “Cooling System: Cleaning. 
Anti-freeze.”’ 
interested 
Office of Defense 
New Post Office 


ing, Rust Prevention, 


ean be secured by 
Trans 


Build 


fror ] 
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executives 


portation, 


Col. Gilbert I. Ross, chie! of 


the New York Ordnance District, 


ing, Washington, D. C., without charge 
The 


in the 


Importance of the pamphlet lie 


ound technical recommendat toms 


which have been formulated by one of 


technical committees of 


Automotive 


the outstanding 
the Society of 
Shortage of antifreeze 
offset and the benefits of a 
non evaporating antifreeze obtained best 


Engineers. 
materials can be 
permanent 
by following these instructions, 
industrial The 
ernment is anxious that this pamphlet 


espe- 


cially on vehicles. Gov- 


be widely studied and its recommenda 


tions applied in practice 


EXHIBIT SPACE FOR CHEMICAL 
SHOW CONTRACTED FOR 


the 19th 
Industries 
practically The 
will be held at Madison Square Garden, 
New York, Monday Dec. 6 
ind continuing throughout the week. 
Manager Charles F. Roth reports that 
all the made available to exhibi 
sold for 
exhibitors as 


ARRANGEMENTS for 
tion of 


Exposi 


Chemical have been 


completed. Exposition 


opening on 


space 


tors has been some weeks. A 


number of former well as 


some new applicants have been placed 
on a waiting list but it is not probable 


{ he alloeated. 


1 
} 


nat any more space ean 


BAUXITE OUTPUT REDUCED 
IN ARKANSAS 

BECAUSE supply was running ahead of 
from the War 
Production Board has directed the Re 
public Mining & Mfg. Co. to curtail by 
65 percent its output of 
in Saline County, Arkansas. This 
bauxite has been supplying the Hurri 
Creek plant in Arkansas 


operated by Aleoa, the mining company 


requirements, an order 


bauxite at its 


mine 


cane alumina 


being a subsidiary of the Aluminum Co 
The 


a period of 


of America. order remain 
effective for 
ind does not apply to other companies 


that 


is to 


eight months 


mining bauxite in section. 


presents the Army 


Ordnance Department's Citation of Merit to Raphael L. Stern, chemical superintendent 


of Hercules Powder Co.'s plant at Parlin, N. J. 


Through Mr. Stern's efforts, woodpulp 


was made adaptable for the manufacture of smokeless powder and this made it possible 
to enlarge production, despite a shortage of cotton linters, as well as to greatly reduce 
production costs. 
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“E” AND “M” AWARDS 
FOR PRODUCTION EXCELLENCI 


Among the companies which, in the pag 
month, have been awarded the honorary 
Navy “E” and joint Army and Navy “§" 
burgee for exceeding all production expec. 
tations in view of the facilities at their com. 
mand, are included the chemical and explo. 
sives plants, the chemical process industries 
and the chemical engineering equipmen: cop. 
cerns listed below. Other process and equip. 
ment plants will be mentioned in these 
columns as the awards are presented io the 
individual plants. 


American Steel 
Ohio. 
American Viscose Corp., Fort 
Associated Foundries and Manufactur 
Inc., New York, N. Y 
fendix Aviation Owosso, M 
Bendix-Westinghouse Automotive 
brake Co., Elyria, Ohio. 
Burlington Mills, Inc., Burlington, 
‘allite Tungsten Corp., Union City 
‘arboloy Co., Ine., Detroit. 
‘ayasler Mfg. Corp., Buffalo 
Champion Spark Plug Co., Toledo 
Chicago Transformer Corp., Chicas 
Chromium Corp. of America, Cle 
The Creamery Package Mfg. C 
Atkinson, Minn 
Criterion Machine 
Calif 
Crown 


Package Co., De 


Ro} 
woyva 


Corp : 


| 
( 
( 


Works, Beverly 
Warren, R 
Lincoln, Nebr 
Philadelphia 
Long Brane 


Fastener Corp., 

Cushman Motor Works, 

Dellenbarger Machine Co., 

Pouglas Aircraft Co.,. Inc., 
Calif 

R. J. Ederer Co., Chicago 

Electrical Connectors and 
Milwaukee. 

Electro-Motive 
Conn 

Everedy Co., Inc., 

General Motors 
City Vandalia, 
ms Me 

Haber Screw Machine Products Co., Chi 
cago 

Hamilton 

Hathaway 


Mfg. Co 
Mfg Co., W 


Frederick, Md 
Corp., Detroit 


Kansas 
Ohio, and Ro t 


Wis 
Mass 
Ohio 


Mfg. Co., Two Rivers 
Mfg. Co., New Bedford, 
Heller Bros. Co., Newcomerstown, 
Hoof Products Co., 
Hydrawmatic Machine Corp., New York 
Ileo Ordnance Bedford, Ind 
Independent Engineering Co oO 
Ill 
International Business Machine 
Poughkeepsie, N. Y 
Intertype Corp., Brooklyn 
Kent Metal and Chemical 
water, N. J. 
La Salle Steel Co., 
Link Belt Co., 
Mid-West 
Heights 
National Enameling 
Milwaukee 
Neenah Paper Co., 
New England 
Novocol Chemical 
lyn 
Palmetto Cotton Mills, In« 
Raybestos-Manhattan, Inc 
and Bridgeport, Conn. 
Remington Arms Co Im 
City 
EF. Ri 
we 
Scott & Williams, Inc 
Strong, Cobb & Co., Inc., 
Surrey Engineering Co., 
Tulsa Winch Mfg. Co 


Chicago 


Corp 


Works, Edge 
Hammond, Ind 
Caldwell Plant, Chicago 
Forging and Mfg. Co., Chicag 
and Stamping C 
Neenah, Wis 
Taunton 
Mfg. Co., In 


Brass Co., 


Palmett 


Passa 


hter Mfg 

Laconia 
Cleveland 
Isla 


Okla 


Long 


Tulsa 


MARITIME COMMISSION “M” AWARDS 


The following companies have been awardeé 
ihe Maritime Commission’s “"M” pennant, th 
maritime victory flag, and labor merit badge 
for the workers for excellence in productic? 


Baltimore Copper Paint Co., Baltimore 
Bethlehem Steel Co., Bethlehem, P 
DeVoe & Raynolds Co., In New 
Inland Steel Co., Chicago 
Jones & Laughlin Steel Corp., Pitt 
Republic Steel Corp., Cleveland 
Worthington Pump and Ma 
Harrison, N. J 
Youngstown Sheet 
town, Ohio. 


hiner} 
and Tube Co., 


& METALLURGICAL ENGINE 


GC" 
if Ge 
1s bei 
he bre 
tlon, 

posal 
terial 
efforts 
negoti 
that 

(rover 


ase | 


Abr 
it the 
hang 
ndust 
tied 1 
roces 
lants 
this e 
y jo 
Marit 
Reser) 
ernme 


plan 


event 
n loa 
cram 
Ipon 
presen 
eCisic 
facilit 
prever 
vhich 
rt 
vould 
elled 
var re 
The 
n to 


se of 
mmed 
ntra 
ike 
mini 
Mos: 

econon 


rovern 


Tess 
touchy 
House 
rivile 
irmy, 
ireme 
It is 
Xecut} 
Ther 
an V 
oper 
t gov 
nd mi 
pile bil 


(HEM 





RDS 


warded 
ant, the 
badges 
duction 











WASHINGTON NEWS 


ss RULES in the middle of the 


game is the privilege and practice 
§ Government. The chemical industry 
is being confronted by three changes to 
he brought about by contract renegotia- 
fon, termination of contracts and dis- 
posal of surplus government-owned ma 
terial either raw or processed. Strenuous 
efforts are being made to throw out re 
negotiation. Major result appears to be 
that industry sold the that 
Government must help in some way to 
burden of reconversion when 
the war ends. 


has idea 


ase the 


Abrupt termination of contracts either 
result of 
hanging war requirements could catch 
ndustry with a great amount of capital 
tied up in material and work in 
process both in major plants and in the 
plants of 


it the end of the war or as a 


raw 
subcontractors. Provision for 
this contingency has been made recently 
both services, the 
and the Federal 
Basis for granting gov 


vw joint action of 


Maritime Commission 
Board. 
ernment V 
plan “designed to assure 
that their working capital invested in 
var production will not be frozen in the 
event of contract Interest 
n loans guaranteed under the new pro 


Reserve 
loans was made broader in a 
contractors 


terminations. 


gram will be assumed by the Government 
ipon termination of contracts as under 
Regulation V guarantees. “This 
lecision to industrial credit 
with a view to 
preventing any lag in war production, 
vhich might be caused by fear on the 
art of contractors that their capital 
vould be tied up are can- 
elled in response to swiftly changing 
var requirements. 


present 
broaden 
facilities 


was reached 


as contracts 


The government announeement goes 
nto say, “The broadening of the plan 
ill enable contractors to obtain the 
se of most of their own working capital 
mmediately upon termination of their 
mtracts. Banks will be enabled to 
ake such advances at once, and with 
minimum of complications.” 

Most threat to the domestic 
‘onomy is the possible dumping of huge 
“vernment-owned stockpiles after the 
Industry might be told to close 
wn wi 


serious 


var 


ile the Government into 


quantities of 


moves 


l€ picture selling great 


aerial it low cost which could easily 
un the market for many years. Con- 
eress is ready to grapple with this 
touchy blem. A bill passed by the 
House some time ago would give the 


es f disposal of surpluses to the 
rmy, t Navy and the Treasury Pro- 


‘Wrement Division for the duration only. 


‘is now done under authority of an 
Xecutive order. 

There i- a bill introduced by Congress- 
an Wr t Patman to create a surplus 


roperty 


t Over) 


istodian to handle the sale 
ent-owned surplus equipment 
il} ’ ‘ 

“Mate:.al, Senator Serugham’s stock- 


pile bill a! <o has a bearing on the subject. 
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There seems to be agreement in Washing 


ton that the domestic economy must be 
protected. At this point agreement ceases 
and the sword is left hanging over in- 
dustry’s head. 


MAINTENANCE ORDER 


Terms of P-89 were broadened by an 
amendment to the order issued the last 
of September permitting the use of MRO 
material for the rearrangement of exist 
ing installations while the requirements 
for filing reports and applications for 
quarterly quotas were simplified. Lib- 
eralization of the order to permit re- 
arrangement was done by adding the fol- 
lowing self-explanatory sentence to para- 
graph (a) (8), which use of 
material for maintenance, repair and 
operating supplies to the value of $500 
for minor capital additions: “In the case 
of rearrangement of an existing installa- 
tion, or in the case of adaptation of an 
existing installation to a different proc 
ess, only the material added to the exist- 
ing installation need be 
computing the $500. 

Paragraph (a) (9) which formerly 
listed the items not included as mainte- 
nance, repair and operating supplies was 
revoked. It replaced by a new 
paragraph (g) (3) which says that the 
lists in priority Regulation No. 3 will 
be used instead. The next change, which 
and (2), 
says that in spite of the amendment 
members of the chemical industry will 
finish the year on the basis of quotas 
already assigned for the fourth quarter 
on form WPB 1765. 

Future procedure is set up in the 
next paragraph, (d) (1). Requirement 
for future filing of application for quar- 
terly quotas is which will 
accomplish a very saving in 
paper work. Instead of the quarterly 
filing, the industry is told that 1944 
quotas will equal 1943 purchases figured 
annual This that 
quarterly accounting may be dispensed 
with if desired. Generally speaking the 
rating of AA-1 is given to purchases 
made under the terms of P-89 for 1944. 


allows 


considered in 


was 


occurs in paragraphs (c) (1) 


eliminated 
welcome 


on an basis. means 


Evidence of the easier position of 
aluminum is found in another change. 


The small order exemption for the pur- 
chase of aluminum in any quarter has 
heen raised from 100 Ib. to 500 Ib. 
When special applications for priority 
assistance are made in the future, opera 
tors will find two changes in the list of 
that must accompany the 
To item 6 which read “Amount 
material (or equivalent substi- 
tute) in inventory” has been added the 
phrase “and, in the case of processing 
equipment the number of units in serv- 
ice.” Item 11 has been changed to read, 
“Nature of the These 
changes were made in an effort to secure 
more useful information. 
Under the previous version of P-89, 


information 
request. 
of such 


emergency.” 





OCTOBER 1943 e 





producers applying for a special rating 
for containers instructed 


to write to the Chemical Packaging Sec 


were merely 


tion. The amendment lays down the 
procedure to be followed and the in 
formation that should accompany the 


request. The new procedure should save 
at least one letters, 
even more. 


round of possibly 

The last change of importance has to 
do with what is a 
Producers are not producers as far as 


chemical producer, 


P-89 is concerned unless they have re 
number. This is empha 
the amendment by an 


addition to paragraph (j) which reads, 


ceived a serial 


sized again in 
“For the purpose of the order a producer 
remains a the time a 
serial number is granted to him until the 


producer from 
time when the serial number is expressly 
revoked by the War Production Board.” 


GOVERNMENT STOCKPILES 


Government-owned stockpiles of chem 
icals are down generally speaking. The 
exceptions are alcohol; for which the raw 
material is imported, and other items 
that must in from foreign 
countries. Largest accumulations are in 


be brought 


the area of resinous materials. Benzene, 
now on hand in quantity, can go into 
gasoline. Cotton linters have already 
heen dumped on the market with some 
upsetting results. Shellac, which is held 
in considerable quantity by the Govern 
ment, is an imported material. Fats 
and oils certainly are not in as bad 
shape as the government officials would 
try to lead the publie to believe, other 
wise some of the less important users 
would have been cut off sharply by this 
time. 

Stockpiles of some of the metals used 
in ferrous alloys and also by the chemical 
industry are beginning to approach bur 
densome proportions. But here again the 
supply is coming in from overseas and 
in some there are definite indica 
tions that diplomatic considerations will 
importations in 


cases 
require continuing 
quantity. 
ample. 


Chromium might be an ex 


Cadmium along with zine is in 
very short supply and from Washington 


the position of lead appears to be de 


teriorating rapidly. Cadmium has been 
put under stricter control with uses of 
the small supply limited to the more 


important items of military equipment. 

During the past three or four years 
the use pattern for cadmium has changed. 
10 percent of the an 
nual consumption was used for electro- 
plating with about 20 percent used in 


Previously about 


solder and a like amount in pigments. 
Today approximately 92 percent is used 
During the period 
when use of cadmium in electroplating 


for electroplating. 


has increased so rapidly, its use in 
hearings, in pigments and in solder 


marked 
Use of cadmium in bearings is now show 


has decreased a_ very degree. 
. tl] 


ing a tendency to increase, which is the 
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direct result of the necessity for replace 
The metal 
for bearings will come from the supply 
previously allocated for use in pigments 
and Outlook for the future is 
not bright for those uses low in the 
urgency scale. As the production of war 
material increases, the least critical uses 
will be denied. Future amendments to 
the order controlling the use of cadmium 
will merely indicate a redistribution of 
the available supply. 


ment and repair of old units 


solders. 


CRITICAL LABOR AREAS 


On October 1, deadline for the draft- 
ing of fathers, WMC announced that 
critical labor areas had been increased 
from 59 to 71. The labor shortage in- 
dustrial areas have largely been mis- 
takes of taking labor to industry rather 
than bringing industry to the labor. 
The airplane industry on the West 
Coast, which is now responsible for pro- 
ducing 50 percent of our plane require- 
ments, is one of the areas in which the 
manpower acute, 

The Baruch report on manpower con 
ditions forced the establishment of what 
called the West Plan for 
the distribution of labor in that critical 
area. Actually it is the Buffalo Plan, 
which places control of hiring in the 
hands of the United States Employment 
Service. All done through 
USES, which refers male labor to plants 
according to the position of each plant 
on a secret priority schedule set up 
by a labor requirements board function 
ing in each labor shortage area 

By this plan labor is moved within 
the labor shortage area to those plants 
the labor is of greatest use in 
the war effort. It is moved from plants 
of lower priority to plants of highe 
priority with the utilization of each 
workman’s highest skill, a factor govern 
ing where he is placed. 

Some 


shortage is most 


is now Coast 


hiring is 


where 


criticism of this plan has 
reached Management dis- 


likes the possibility of contract cancel- 


Washington 


lation if the necessary labor is not avail- 
able in the area. Objections from labor 
are that they fear rates of pay will be 
scaled men are moved arbi- 
trarily plant to plant. It may 
also be possible that labor will be drained 
out of some industry where there is one 
union into another industry and another 
union. High labor officials in Washing- 
ton have privately expressed their whole 
hearted support of the plan, and high 
officials of the War Production Board 
that the possible transfer of 
contracts will not dislocate industry in 
iny degree. 

Tying into the whole program for re- 
lieving the the 
shortage areas was the reissuing of Di- 
rective 2, Amended, covering the placing 
of war contracts, by Chairman Donald 
Nelson of the War Production Board. 
Present policy is to avoid the contract- 
ing for all production in areas in which 
labor shortages to exist and 
“regardless of any other considerations, 
no contract 


down as 
from 


helieve 


manpower problem in 


are known 


requiring increases in em- 
ployment shall he placed in the West 
Coast in any other region to 
similar to the West 


region, or 


which a program 
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Coast manpower here 
applied, Without the prior ap 
proval of the Clfairnfan of the War Pro 
duction Board .. .” 

Officials agree that the successful ap- 
plication of the plan is all that stands 
between the country and a national serv- 
ice act, which could be a tremendous 
political weapon against both labor and 
management. 

Congress came back to a great hue 
and ery over the Wheeler bill to defer 
the drafting of pre-Pearl Harbor fathers. 
This bill actually put Congress on the 
spot because it made necessary a choice 
between taking fathers or taking key 
men from industry. 

When the Selective Service Act was 
passed in 1940, there was long debate in 
Congress over its provisions. At that 
time the order in which men would be 
called was established with fathers com- 
ing last. There has been no change in 
the pattern which was established when 
the Selective Service Act was under 
consideration. 

The great hullabaloo will not prevent 
drafting of fathers, but it may influ- 
ence decisions of local boards. It may 
also smoke out some thousands of men 
eligible for military service who are 
holding government jobs alleged to be 
essential. 


program may 


ifter be 


FATS AND OILS SUPPLY 

A 28 percent increase in soap produc- 
tion for civilian use is to be inaugurated 
according to a War Food Administration 
announcement made in late September. 
WFA went on to say, “The increase in 
soap output will be made possible by im- 
proved shipping conditions which permit 
the importing of more fats and oils; by 
increased production of domestic animal 
fats and vegetable oils; and by the more 
general use of rosin and other soap ma 
terials as substitutes for fats.” 

WFA expects that additional supplies 
of fats and oils will provide for a 19 
percent increase in the civilian soap sup- 
ply. Use of rosin and other fat extend- 
ers will stretch the supply another 9 
percent. 

Inventories of glycerine have also im- 
proved along with the shipping situation 
with the result that small quantities 
have been released for civilian uses. Defi- 
nite inventory requirements have been 
established by WFA. Excess quantities 
are being released even though small. 
The small amount available is being 
shared by manufacturers of dentifrices, 
flavors, shaving adhesives, to- 
bacco, shortenings, crown caps and pro- 
tective coatings. 

Fats and oils being imported are com- 
ing from Africa and are replacing im- 
ports that formerly reached this coun- 
try from the Far East. The question is 
immediately raised whether far eastern 
sources will be able to recover their for- 
mer importance in the American market 
in the post war period. African sources 
are much closer to markets in this coun- 
try than the Philippine Islands or any 
of the other islands of the East Indies. 

Interchangeability of sulphonated oils 
permits users to substitute oils that are 
plentiful for those in short supply. Dis- 
cussions to this end between the manu- 


cream, 
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War Food Administ 


pecific allocations for gy 


facturers and 
will result in 
phonation on the basis of absolute neces 


sity. As a matter of self proiectio 


users of sulphonated oils should |e pre 


pared to use any one of the group , 
interchangeable oils on short noti 


ALCOHOL FROM MOLASSES 


Alcohol in quantity is again to 
made from The War Foo 
Administrator and the Department 
Agriculture have informed the Rubbe 
Director that much less grain for ale 
hol to supply the rubber program ca 
be made available because of other re 
quirements. Since the rubber progran 
will use more alcohol next year than this 
year, government authorities have turned 
to molasses as an alternate 
rial. 

The total year’s molasses requirements 
have been set at 375,000,000 gallons, of 
which 300,000,000 gallons 
brought in from the Caribbean area. Fif 
teen tankers authorized for this servic 
will deliver approximately 25,000,00/ 
gallons of molasses a month to the east 
ern seaboard where it will be processed 
in plants which in the past have always 
used molasses as their raw material for 
the manufacture of alcohol. This means 
a reconversion of the plants and an aba 
donment of the use of 
manufacture of alcohol in 
eastern area. 

Some fear has been expressed in Pu 
to Rico that the taking of molasses w 
interfere in the production of feed grad 
It can be definitely stated that 
these fears are unfounded. 

The first of October the negotiations 
for the purchase of the required amount 


] 


stumbling block in 


molasses. 


raw mat 


will bh 


crain for 
much of tl 


veast. 


encountered a 
Conversations r 
In the 


States owns nearly 100,00 


question of 
cessed temporarily. 
the United 
000 gallons to which title 
relief in the Islands 
months’ suj 


price. 
meantime 
Was secure 
in payment for 
This is approximately four 
ply, which is ample to keep alcohol pr 
duction at capacity until] the negot 
tions can be successfully consummated 
Rules under which the National War 
Labor Board will conduct its hearings 
and circumstances under which it wil 
review awards made by an arbitrator 
were announced last month. Hearings 
are “public” according to provisions ¢ 
the War Labor Disputes Act, meaning 
that they are open to any interested per 
son including the representatives of the 
press. Hearings may be conducted 
formally the rules state. Parties to the 
dispute will be given reasonable advane 
notice which should contain a statemett 
of issues when it is possible to do 8. 
Parties to the dispute have the right to 
request issuance of a subpoena to © 
cure relevant evidence. The request must 
be accompanied by an explanation of 
the nature of the evidence and why it 
cannot be obtained without a subpoem™ 
Policy of the board for review of 
arbitration awards cond 
issues and 
pute is involved. Texts 
ments are available on 
National War Labor Board. 


jons in 
re dis 
state 


covers 
when a ¥ 
of bot 


reques 


non-wage 


& METALLURGICAL, ENGIN 













































| Cucstions we are often asked __ 
ABOUT GLASS-LINED STEEL 


No. 2—What is the real resistivity 
“| of Pfaudler Glass enamels? 

















er fr 
hy ple of our glass indicated by exact 
urn measurements that the approximate life 
—_ of the glass would be 42.8 years. 
on, of ccs sesame to ohh cau Gasuntaty i C. Distilled water boiling for 720 hours: 
lt afepor ey yee The loss of weight on the immersed sam- 
oS: Barman Maneoee of Chemical ple of our glass indicated by exact 
0,00 Jets er measurements that the approximate life 
of the glass would be 244 years. 
way These figures are rather startling when related to the 
pe 2 practical results obtained with any type of corrosion 
To illustrate the real resistivity of Pfaudler glasses, Brey ge tae: 
we suggest that you study the tests we recently con- 1 g ' Rd that 
ducted on this point. Certain of our cover glasses, ‘he ee ee 
' e glass itself does 
Pu were formed into irregular rectangular shapes of act have Hested Ma 
' solid glass, and were subjected to the action of various in th f 
acids for a definite period of time, and under the Lea noe Sa . 
conditions outlined. It should be understood that the We heal iui indi- 
following figures indicate a measurement of resis- dual ae 
tivity of Pfaudler glass rather than the actual life of par ageism ~Aiaane 
lass-lined equipment. glasses which we 
9 quip manufacture our- 
ntin The results were as follows: selves by boiling in 
ecur A. Dilute lactic acid boiling for 720 hours: mCi an sosombled 
. . combination of test Unending research and constant testing 
re The loss of weight on the immersed sam- dishes and the attack, #" basic with Pfaudler. Illustrated here is 
ol pr ple of our glass indicated by exact if any, of the HCl— nese and reciativity to mechanical shock. 
egetia measurements that the approximate life both in the liquid and qi. .P" deorece of inch poundee 
1 We of the glass would be 62.2 years. vapor phases—is 


measured. THE PFAUDLER CO.., Rochester 4, N. Y. 
B. Dilute phosphoric acid boiling for 720 


hours: 


The loss of weight on the immersed sam- 

Note the number and position of the openings in this reaction kettle equipped 

with electrical heating units to derive 600°F. temperature for polymerization 

Widely used for making pharmaceutical preparations, Pfaudler glass-lined of linseed oil. Our engineers are at your service to design glass-lined steel 
steel keeps products free from dissolved metals that might impair potency. units that facilitate your production. 
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The fibre the lubricant 

. . the fabrication of each 
G-T Packing are all specially 
selected for a definite type 
of servite. Moreover, the 
lubricants are not applied 
merely to the finished pack- 
ing. but are hot-forced into 
id each individual strand before 

braiding, plaiting or twisting. 
These are some of the rea- 
sons why G-T Packings give 
better service . . . last longer 
. » « reduce packing costs. 
Buy from Your Distributor 


GREENE, TWEED & CO. 


Bronx Bivd. at 238th $t.,New York 66,N.Y 


~ ~ 
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DIRECTORY OF PROFESSIONAL, SCIENTIFIC, TECHNICAL Ap 
TRADE ASSOCIATIONS AND SOCIETIES 


Aovsive Grain Assn. Sec.-Treas., H. B 
Lindsay; Asst. Sec., Miss M. F 

Co.w.e, 27 Elm St., Worcester 8, Mass. 
Adhesives Mfgrs. Assn. of America. 
Steiger, 441 Lexing- 


Managing Dir., bk. J 


ton Ave... New York 17, N. 

Air Conditioning & Refrigerating Ma- 
chinery Assen. Ine. Sec. Miss J. 
Stewart, 717 Southern Bidg., Washington 
an Se 

Alley Casting Institute. Exec. Sec., E. 
A. Schoefer, 39 Broadway, New York 6, 
ie Be 

Aluminum Kesearch Institute. (Sec- 
ondary Aluminum Ingot) R. D. T. Hollo- 


well, 308 W. Washington St., Chicago, 


Ill. 
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Wash 
BY PROPERTIES TERPHENY 
k Ave ~ 1 T 
: a : Mixed 
ork If Isomeric ORTHO META PARA 
Terphenyls 
u. Man 
t., Ne 
eu, | Color (NPA) 4-5 < 3.0 2.2-4.2 0-1.25 
Density (g./cc.) 1.133 1.14 1.164 1.236 
Melting Point 
Begins to soften 60°C 35°C 7s ¢ 200°C 
Completely liquid 140°C 56°C gs5°C 23° ¢ 
nes, 3 Solidification 
hemist First crystals 60-65° C <90°C |209-213°C 
ie Hold point 140-145°C < 54°C 83-85° C 
», Sel Distillation Range _ ° . 2, > ss . 
~) Ne D-20 (Corr.) 364-418" C | 330-350° C | 370-378" C | 381-388" C 
:me “p 
~* Bids Flash point 191°C 7" ¢ 207°C 207°C 
. RB 
York 1 Flome point 238°C 193°C 229°C 238°C 
A. Gi Viscosity ot 210° F 
troit 3 (Saybolt Univ. Sec.) 40 39.3 ” 
a 
- : Electrical properties 
ry. v Dielectric constant 2.58 2.54 2.62 —— 
St, Resistivity (ohm/cm3) 
a 100° C 140,000x10* | 8,200x109 | 2,600x10° —- 
FE 155°C 550x10° —_—_ 
“sit 3 250° C 30x10* 
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MONSANTO CHEMICAL COMPANY, 1708 §, 2nd St., St. Louis 4, Mo. 
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THE TERPHENYLS 


can these new, high molecular weight, 
aromatic hydrocarbons help YOU? 


The Terphenyls have only recently been 
made available commercially. They are 
offered as a mixture and as relatively 
pure individual isomers . . . at prices 
which may make it well worth your 
while to investigate their possible use- 
fulness in your products or processes. 


As high molecular weight aromatic 
hydrocarbons they open up new oppor- 
tunities for chemical synthesis in the 
fields of dyes, drugs and organic chemi- 
cals. They may be halogenated, sulfo- 
nated or nitrated, and the sulfonates 
may be hydroxylated in the manner 
usual for aromatic radicals. Aliphatic 


radicals may be added by Friedel-Crafts 


reaction. 


For experimental samples and further 
technical data, mail the coupon below. 
MONSANTO CHEMICAL COMPANY, Phos- 
phate Division, St. Louis 4, Missouri. 






Please send me literature and experimental samples of 


— 


ortho terphenyl 1 








meta terphenyl [ para terphenyl. 
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tosolve your 
Wartime 





Heres how 


Although every pos- 
sible production hour 
in our plant is de- 
voted to making the 
implements of war, 
we are still making 
pumps that are needed 
in your regular pro- 
duction. 


Many chemical pro- 


cessin lants are find- 
ing ump Pumps 
solve their wartime 


pumping problems, 
because of the su- 
perior features of 
Bump Pumps. Check 
them here. 


Positive ditsplace- 
ment type, Bump 
Pumps operate at slow 
speeds and are self- 


priming under high 
vacuums or against 
head pressures—de- 
livering a constant 


volume per revolution 
that is not affected 
by speed or pressure 


As Bump Pumps 
have few parts, they 
are economical in use 
and maintenance. 
Bump Pumps are easy 
to install and easy to 
maintain. In opera- 
tion the liquid is 
drawn into the intake 
side of the pump by 
vacuum suction and 
expelled at the outlet 
side through piston 
action. Intake and 
Outlet ports are open 
at all times. Perfect 
seal between the two 
rotors prevents liquid 
returning into the in- 
take chamber. 


Consult our engineers 

on your pumping 

problems—catalog up- 
on request, 














7re BUMP Pump CO. 


“PF Vi eek S. 


WISCONSIN 
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PR ORDNANCE PACKAGING INSTRUCTIONS 
ewe for 
ss METHOD II PACKAGING PROCEDURE 


Institor 
LaSall 


a To protect such items as mentioned above a dehydrated 

a package is used. This consists of sealing the part, 

60D together with a dehydrating agent, in a barrier impervious 
to moisture-—vapor transmission, which keeps the relative 


ion A humidity within the package at 30 percent or less. The 
jeral'& dehydrating agent absorbs moisture which is trapped with 
cc, the air in the package as well as such moisture as might 


pass through the barrier during a given time. 


When you use Davison Protek-Sorb Silica Gel 
on you are unmistakably using the most 
ae | dependable dehydrating agent. 


en DAVISON PROTEK-SORB 


er, 2 Protects the packaged material from rust and corrosion. 

3! 

Pa Protects YOU from repackaging and reconditioning worries. 

am Years of development and experience prove Davison is constant in quality, de- 
1. Ma pendable even under extreme conditions...in some localities it may cost slightly 
pee more but it will prove a valuable insurance against erratic protection and costly 
s loss. Specify Davison Protek-Sorb for dependable economy and protection. 
_ Wash 

oi, 

00 Fi 
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FILTER PRESSES 


SHRIVER 


The versatility and flexibility as to de- 


sign, capacity and adaptability to your 
plant make these advantages of the 
Shriver Filter Press worthy of your 


consideration. 


l 


= cw 


5 
6 
7 
8 


FILTRATION at any temperature or 
pressure to recover solids or liquids 
or both in any quantity at low labor 
and maintenance cost. 


CLARIFICATION of liquids of any 
viscosity — using any filter media, 
filter aids, decolorizing or deodoriz- 


ing agents. 


WASHING filter cake thoroughly, 


entirely free of solubles. 


DRYING filter cake partially or com- 
pletely in the press by air or steam, 
subsequent 


saving on drying time 


and cost. 
THICKENING slurries continuously, 


saving on decantation, extraction or 
washing time over settling methods. 


HEATING filter cake in the press to 
disfill, 


traces of solubles. 


REDISSOLVING of filter cake in the 
press after filtering, to save on equip- 
ment and handling. 


BACKWASHING to remove cake 
without opening filter press, saving 
on cleaning and preparation for the 
next batch. 


evaporate and recover all 


The use of a Shriver Filter Press for any 
one or combination of these functions 


cuts down on equipment, 


space, time 


and quantity of material in process. 






T. 


802 
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All this and plenty 
more in the Shriver 
Filtration Book. 
Write for a copy. 


SHRIVER & CO, Inc. 


Han ton Harr 


ucts. Sec., J. L. Dirickx, 

St., San Frane isco 11, Calit. 
National Lime Assn. Pres.-Gen., 

S. W. Stauffer, 927 15th St., N. W., 

ington 5, D. C. 
National Mineral 

Ww harton Clay, 

2b, — # 
National 


149 California 


Mer., 
Wash- 
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Oxygen €& 
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Pres., John R. Robey, 150 E. Broad St., 
Columbus, Ohio. 

National Paint, Varnish and Lacquer 
Assn., Ine. Sec., Reuel W. Elton, 15060 
we Island Ave., N. W., Washington, 
). Cc 

National Petroleum Assn, Gen. Counsel, 
’. B. Dow, $30 Munsey Bidg., Washing- 


ton, D. C. 


National Renderers Assn. Sec.-Treas., 


*". B. Wise, $45 Pennsylvania Ave., Wash- 
ington, D. "Cc. 

National Research Council, Chairman, 
R. G. Harrison, 2101 Constitution Ave., 
Washington, D. C. 

National Safety Council. Exec. Vice- 
Pres., Dearborn, 20 N. Wacker 
Drive, Chicago 6, Il. 

National Society of Professional En- 
gineers. Sec., Edward Larson, Nat'l. 
Press Bldg., Washington 4, D. C. 

National Soybean Processors Assn. 
Pres., E. J. Dies, 3818 Board of Trade 
Bldg., Chicago 4, Il. 

National Wholesale Druggists’ Assen. 
Sec., : l. Newcomb, 330 W. 42nd St, 
New York 18, N. a 


New York Academy 
Sec., Miss E. T. Miner, 
tral Park West, New 

Non-Ferrous Ingot 
Sec., R. D. T. Hollowell, 
ton St., Chicago, Tll. 


° 


Oil-Heat Institute of America, Ine. Pres., 
Cc. E. Lewis, Sec.-Treas., C " Curtin, 30 
Rockefeller Plaza, New York 26, N. Y 

Oil Trades Assn. of New York, Ine. 
Osborn; Sec, J [, 
, New York 4, N. Y 


P 


Packaging Institute. Sec., 
Stratton, 342 Madison Ave., 
m. ¥ 

Phosphate Export 
Grace: Sec, F. C 
Ave., New York 1, N. 

Phosphate Rock Institute. 


of Sciences. Exec. 
79th St. and Cen- 
York 24, N. Y. 
Metal Institute. 
308 W. Washing- 


Pres. 


Ww Smith, 15 


\Mioore St 


Helen 1. 
New York 17, 


Assn. Pres., M. H. 
Noyes, 393 Seventh 
 « 


, Frahk- 


Sec. 


lin gurney, 110 William St., New York 7, 
Plastics Materials Mfrs.’ Assen. Sec.- 
Treas., J. E. Walker, Tower Blidg., 14th 
% K Streets, N. W Washington 5, 
Ac 

Portland Cement Assn. Pres., F. T. 
Sheets; Vice-Pres., Sec., and Gen. Mer. 
W. M. Kinney, 33 West Grand Ave., Chi- 
scago 10, Ill 

Potash Export Assn. Sec., F. N. Oliver, 
110 EF. 42nd St., New York 17, N. Y. 
Power Transmission Assn. Exec. Sec., 


Pr. W. Upp, 140 8S. 
rl 

Power Transmission Council, 
Ee. R. Rath, 63 Park Row, 
he 

Processing Oils 
Ine. Sec., H. B. 
New York 18, N. 

Pyrotechnic Industries. 
H. Fleming, 527 
ington 5, D. C. 


Dearborn St., Chicago, 


Vice 
New 


Pres., 
York 7, 


and Chemicals 
Sweatt, 55 W. 
Be 


Assn., 
42nd St., 


Sec., cS. 
Wash- 


Exec. 
Investment Bldg., 


Q 


Quality Lime Institute. 
1420 Walnut St., 
Quicksilver Producers 
Mer., Irving Ballard, 
San Francisco, Calif. 


Rosin Oil Institate. 
Hunter, 2130 Keith 
Ohio 

Rubber Mfrs.’ 
A. L. Viles, 111 
22, N. ¥ 


Mer., Franklin 
Philadelphia, Pa. 
Assn., Ine. Sec.- 
407 Sansome St., 


S. Lee, 


Commissioner, D. S. 
Bidg., Cleveland 15, 


Ine. The. 
AV Se... 


Assn, 
Madison 


Safety Glass Assn. Sec., W. M. 
1815 17th St. N.W., 

Safety Research 
tor, L. W. Hutchins, 
New York 17, N. Y. 

Salesman’s Assn. of the 
Che yn Industry. Sec., G. 
F . Merk Co., 348 W. 
York 18, eA 


Pres., 
New York 


White, 

Washington, D. C. 

Institute, Ine. Direc- 
420 Lexington Ave., 


American 
S. Furman, 
42nd St., New 


Salt Producers’ Assn. Sec., Frank 
Morse, 2137 Book Bldg., Detroit 26, Mich 
Scientific Apparatus Makers of Ameri- 
ca. Pres., Roberts, 20 N. Wacker 


Drive, Room 3120, Chicago 6, TIl. 

Society for the Advancement of Man- 
agement, The. Office Man., Miss M. 7 
29 W. 39th St., New York 18, N. 


Society for the Promotion of Beaccisce 
ing Education. Sec., Dr. F. L. Bishop, 
Univ. of Pittsburgh, ‘Pittsburgh 13, Pa. 
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Society of Chemical Industry. 
man, F. D. Snell, Foster D. §S: 
$05 Washington St., Brooklyn | N. y 

Society of the Plastics Indusiry, §, 


ALCO 





G. H. Sicard, 295 Madison Ave, Nu 
Zote te. fe ae th 

Seda Pulp Mfrs.’ Assn. Sec., RY To 
Worrell, 230 Park Ave., New York 7 ” 
N. Y¥. 7 Sir 

Society Research Institute, Inc. Dip, 
tor, L. W. Hutchins, 420 Lexington An cohol 
New York 17, N. Y. peare 

Sodium Silicate Mfrs.’ Institute, severé 
J. P. Elkinton, P. O. Box 281, Wm. Pe 
Annex, Philadelphia 5, Penna. the } 

Sporting Arms and ye 2 Mf liquor 
— Acting Sec., C. § eee 

Park Ave., New York 17, N. repor 

Steel Barrel Mfrs. Council. Comm 12 ga 
sioner, D. S. Hunter, 2130 Keith Bla , 
Cleveland 15, Ohio. factul 

Structural Clay Products. Sec. J | sulph 
Cermak, 1756 K St., Washington, D. ¢ 

Sulphite Paper Mfrs. Assn., Inc. & than 
Treas., Thos. J. Burke, 122 E. 42nd si for ea 
New York 17, N. Y Yy 

Synthetic Organic Chem. Mfrs.’ As ol 
of the United States. Pres., August Mer capac 
Room 507, 260 W. Broadway, New Yor 
13, N. Y can § 

mic s 

Tanners’ Council of America, Ex i 
Vice-Pres., M. A. Watson; Sec., J. | _ 
Nelson, 100 Gold St., New York 7, N. ym Pulp, 

Technical Assn. of the Pulp & Pap is m¢ 
Industry. Sec., R. G. Macdonald, 122m. . 

42nd St., New York 17, N. Y. it 1s 

Textile Color Card Assn. of the Unit the p 
States, Inc., The. Sec.-Man. Dir., M Ad 
M. H. Rorke, 200 Madison Ave., New Yor daily 
16, N. Y. mill 

Tile Mfrs.’ Assn., Inc., The. 50 EL 4% 

St., New York 17, N. Y. an al 
U The 

Underwriters Laboratories. Pres., Alva opera 
Small, 207 E. Ohio St., Chicago 11, Il Ontar 

U. 8. Alkali Export Asen., Inc. Pres. f 
V. Finch, 11 Broadway, New York 4@ Uanac 
as Ss. B . fm June 

. rewers’ Assn. Sec., C. D. W 
jams, 21 East 40th St., New York 1% such : 
N. . = fm on th 

U. 8. Pulp Producers Assn. Exec. Di 
O. M. Porter, 122 W. 42nd St., New Yor Ave 
i7, N. Y¥ : 

U. 8. Shellac Importers Assn., Inc., Se liquor 
George E. Ashby, 155 John St, Nea hours 
“York 7, N. Y. ~ & 

Vv 
Products Institute. Se 


Vegetable Oil 
R. D. T. Hollowell, 
St., Chicago, Tl. 
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w 
Washington Academy of Sciences. % 
F. G. Brickwedde, Nat’! Bureau of Stand 
ards, Washington 25, D. C. 
. ‘ater Softener & Filter Institute. Pres 
Cc Thomas, 221 N. LaSalle St., Chicag 
rit. 
Wood Chemical Inst., Inc. Sec. M. # 
Haertel, 1426 G. St., Washington, D.C 


BRITISH SOCIETIES 


of British Chemical 
Asst. Mers., R. M. Drake 


Washingt 


Mfrs., The 
and A Jj 


Assn. 
Joint 


Holden, 166 Picadilly, London W.1, Eng 
land 

Assn. of British Insecticide Mfr 
Asst. Secs., A. J. Holden and W. A. Wi 
liams, 166 Piccadilly, London W.1, Eng 
land 

British Assn. for the Advancement 
Science. Sec., O. J. R. Howarth, Burling 
ton House, Piccadilly, London W.1, Ent 
land 

British Chemical Plant Mfrs.’ Ass 
Sec.. D ; Bishop, M. A. The Norg 
Staffs Technical College, Stoke-On-Trem 
England. 

British Chemical Plant Mfrs.’ As# 
Act. Sec., W. A. Williams, 166 Piccadilly 
London W. 1, England. 

British Colour Makers’ Assn. Sec.’ 
J. Holden, 166 Paccadilly, London Wi 
England. 

British Non-Ferrous Metals Rese# 
Assn. Sec., A. E. Ridley, Euston Stree 
London N.W.1, England. ~ oe 

Faraday Society, The. Sec., G 5 


Marlow, 6 Gre uy’s Inn Square, Gray's I™ 
London S.W England. 


Institution _* Chemical Engineers, The 


Joint Hon. Secs... A. J. V. Underwo ~ 
M. B. Donald, 56 Victoria Street., Lond 
S.W. 1, England. So 
Institute of Metals. Sec., G. Shaw oe 
4 Grosvenor Gardens, Lond S) 
England , 
Iron & Steel Institute. Sec., K Headlee 
Morley, 4 Grosvenor Garden Lond 
S.W. 1, England. ce Vi 
Society of Chemical Industry. 6 
toria Street, Westminster S.W.1, ™ 
land. Ocel 
Society of Dyers & Colourists. fort 
Chambers, 32/34 Piccadilly, Brad 





England. 


ie CHE) 
& METALLURGICAL, YNGTNEERIM | 








Chair 
‘ll, Ine 

N.Y 
y. Self ALCOHOL FROM SULPHITE LIQUOR 
e.. Ne 

rg 7 the Editor of Chem. & Met.: 
ork iy Sir:—In your report “Industrial Al- 
. Dire cohol for War and Postwar” which ap- 
on Avi peared in your August issue, there are 
e. Se several erroneous statements relating to 
™ oe the production of alcohol from waste 
n Mingf liquors of sulphite pulp operations. Your 
tell, | report states that the practical yield is 
Commi 12 gal. of alcohol per ton of pulp manu- 
nh Bide 


factured. Actually, with recovery of 


c., J.J sulphite liquor from the blow pits, more 


READERS’ VIEWS AND COMMENTS 





your article, and the 70-90 hours re- 
quired in the Swedish method. 

M. M, RostTen 
Consulting Engineer 
Ontario Paper Co. Ltd. 
Thorold, Ontario 


POSTWAR EDUCATION 
To the Editor of Chem. & Met.: 


Sir:—This letter is prompted by your 
August editorial, “Our War Lesson No. 
1,” which urged that some of the pres- 
ent contracts with educational institu- 
tions should be continued in order to 
train young men in the science and tech- 
nology of war. 

While it is admitted that the curri- 
cula of the service schools, West Point 
and Annapolis, are excellent and that 
the graduates have a good four year edu 
cation and training, their further studies 
are generally limited to the experiences 
gained in the services. This is substan- 
tially akin to a graduate from an en- 
gineering school continuing his studies 





to suggest that the armed forces should 
have a graduate school to which would 
be assigned certain of the personnel of 
the Army, Navy and Air Forces, who 
would be qualified for postgraduate work. 

Due to the confidential nature of some 
of the work, it might be advisable to 
have a separate institution, similar to 
West Point and Annapolis, in which 
postgraduate study and confidential or 
secret research and development work 
could be prosecuted. 

Some portion, and possibly a large 
portion of the postgraduate study, and 
certain items of research might better 
be done in established engineering 
schools, and thus provide broad contact 
with a variety of established and com- 
petent teachers and research men. No 
doubt this could be done on a contract 
basis between the suggested graduate 
school of the armed forces and the sev- 
eral engineering schools. 

This suggested graduate school of 
the armed forces might be limited by law 
to graduate study in the military, naval 
and air sciences directly concerned with 
the armed forces. Likewise, research and 
development work probably should be 





We rec 
ognize that this does not provide sufli- 
cient opportunity and facilities for the 
research and development work needed 
for our normal peace time pursuits and 
many men and women continue their 
work in postgraduate study. 

Since war has developed into the use 


by his experiences in industry. limited by law to the procurement of 
information deemed valuable for the 
armed forces. I would be opposed to the 
use of such a graduate school and its 
facilities for any purpose other than 
the protection of our country by the 
armed forces. I would be opposed to its 
use for other governmental activities. 


of all kinds of scientifie devices by both J. L. BENNETT 
Army and Navy, and particularly in the 
air branches, would it be presumptuous 


Chemical Engineer 
Wilmington, Del. 


























Re, M than 18 gal. of alcohol can be obtained 
2nd sf for each ton of pulp. 
‘hs You estimate that a mill with a daily 
‘. A” a - 
st Mergy capacity of 175 tons of pulp or more 
ew Yortl can support an alcohol plant of econo- 
mic size. This figure is based on the 
Exes recovery of 12 gal. of alcohol per ton of 
7 . im pulp, but since the practicable recovery 
& Pam is more than 18 gal. per ton of pulp, 
122 § it is obvious that the economic size of 
e Unit the pulp mill will be much less 175 tons 
a qr daily production. It is my opinion that a 
mill of 100-ton capacity could operate 
me: an alcohol plant successfully. 
The above figures are based on actual 
s., Alvi operations at the alcohol plant of the 
AR? Ontario Paper Co. Ltd., in Thorold, 
York Canada. This plant, officially opened in 
June of this year, is the first and only 
D. ¥ ’ J 
York i™ such alcohol plant operating successfully 
<ec. Diy 2 the North American continent. 
ew Yor Average fermentation of  sulphite 
ne. se liquor at the Thorold plant is about 20 
t., New hours, instead of 24 hours as stated in 
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Exclusive Fletcher ‘‘Centroid’’ speed control automati- 
cally maintains a safe unloading speed of approximately 
50 R.P.M. Operator can give undivided attention to 
handling the unloader. 


@ A wood buffer ring attached to the inside of the curb base 


prevents basket from striking curb, even with badly 
unbalanced loads. 


1) Sight feed lubrication is arranged so that the operator 
can always see the oil flowing to the bearings. A guar- 

antee of cool, free-running bearings and low cost 

operation. 

@ Tangential outlet assists removal of liquor from curb. 

Inspection door gives access to outside of basket. 





























Q features ... but they total to 

the 5 advantages of Speed— 
Safety —Convenience—Low- 
Cost Operation— Durability. 
Fletcher engineered improve- 
ments give you these and 
any more. Complete details 
in our new catalog, free upon 
request. Write us on your 
letterhead. 






Engineered by the FLETCHER WORKS, Glenwood Ave. & 2nd St., Phila. 40, Pa. 
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Thie installment covers orders, rules and 
regulations issucd by the War Production 
Board and the Office of Price Administra 
tion during September, 1943. Copies of each 
item interpreted may be obtained by writ- 
ing to the appropriate federal agency. 


MINERAL WOOL INSULATION 


MPR-188 was amended by OPA on 
September 15 permitting manufacturers 
of mineral 
special 


wool insulation to use the 
“national or general shortage” 
provision for the adjustment of 
mum prices. 


maxi- 
The new provision permits 
the granting of relief to cover total man- 
ufacturing costs to (1) manufacturers 
who are unable to maintain or expand 
production under existing maximum 
prices wherever there is a general short- 
age and the production of each pro 
ducer is needed, or (2) where the loss 
of the seller’s production would result 
in higher consumer prices. 


USED PRESSURE VESSELS 


MPR-465 was issued on September 13 
by OPA listing more than 2,600 dollars- 
prices for 1,300 sizes and 
combinations of used pressure vessels 
and used inclosed atmospheric pressure 
The specific maximums listed 
in this Regulation generally reflect the 
prices in effect on March 31, 1942, and 
continue the price level set previously 
by MPR-136. New 
be priced 


and-cents 


vessels. 


vessels continue to 
under the maximums pres- 
Regulation 136. The new 
maximum prices for “reconditioned and 
guaranteed” vessels, regardless of age, 
are based. upon 85 percent of maximum 
prices for sale of the vessel when it was 
new. The maximum prices for used 
vessels which cannot qualify as recon- 


ecribed by 


150 


ditioned and guaranteed are based upon 
55 percent of the ceiling price for the 
vessel when it was new. The term, 
“pressure vessel”, means any cylindrical 
vessel of black steel which is capable of 
holding any liquid or gas at a higher 
pressure than atmospheric. “Inclosed 
atmospheric pressure vessels” refers to 
those capable of holding any liquid or 
gas at pressures not in excess of atmos- 
pherie pressure. 

Before a dealer may sell a used vessel 
as “reconditioned and guaranteed”, the 
vessel must be thoroughly cleaned inside 
and outside by the use of hot alkali, 
live steam, sandblasting or by any other 
machine or hand applied abrasive meth- 
od, and must be as free from leakage 
as a new vessel. Re-machining and re- 
threading of stripped or cross threaded 
openings or the use of flanges or fittings 
when this is impractical, is also required, 
as are new gaskets to replace worn 
gaskets and painting of outside surfaces 
with at least one prime coat and one 
oil paint coat or equivalent. 


ASBESTOS-CEMENT BUILDING 
MATERIALS 


MPR-466 was issued by OPA on Sep 
tember 13, establishing maximum dol- 
lars-and-cents ceilings for sales of asbes- 
tos-cement building materials by any 
seller from a factory. Prices will re- 
main approximately at the current level 
for three of the four classes of building 
materials made 
(1) roofing and 
lumber, flat sheets, sheathing and wall 
board and (3) flexible wallboard and 
decorative flexible wallboard which are 
used for interior construction. For the 
fourth material, sheets, a 
reduction in 


from asbestos-cement: 


siding shingles; (2) 


corrugated 
price eliminating the 10 
percent increase put into effect by most 
of the industry in the spring of 1941, 
was ordered. 


TEXTILE BAGS 


Conservation order M-221 was amend 
ed on September 11 by WPB to permit 
the purchase of new burlap bags for 
packing salts and to increase purchase 
quotas for several non-agricultural 
products including petroleum 
stearic acid and salt. The quotas are 
now 100 percent of 1941 
In addition, the amendment relaxes the 
prohibition against 


waxes, 
accept ances. 


selling any used 
bags except for further re- 
use in packing sugar. The prohibition 
now applies only to No. 1 burlap bags, 
as defined in the Order. 


raw-sugar 


SCALES, BALANCES AND WEIGHTS 


Limitation Order L-190 was amended 
by WPB on September 24, imposing com 
prehensive standardization measures on 
production of large capacity scales used 
primarily for 


commercial purposes. 
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Among other restrictions, Schedule Ty 
restricts the fabrication or assembly of 
portable beam scales to five models rang 
ing in capacity from 1,000 Ib. to 4,009 
lb., and otherwise closely described jy 
the Order. Schedule VI limits the fa} 
rication or assembly of portable dig 
scales to those having platforms meas 
uring 21 in. adjacent to the column by 
not less than 29 in. nor more than 30 ip, 
Schedule VII restricts the production of 
dials. Schedule VIII prohibits the Pro- 
duction of self-contained floor scales, 
except scales with skeleton frame, wood 
box or fulerum§ stand construction, 
Schedule IX prohibits the production 
of built-in floor scales, except scales with 
wood platforms. 


SEAMLESS HEAT EXCHANGER TUBING 


Limitation Order L-126 was amended 
by WPB on September 28, extending the 
permission for use of seamless steel tub 
1944. Permission was 
originally given to use seamless sted 
tubing in the production of finned coil 
or tube assemblies where the tubing ® 
expanded to obtain the bond betweet 
tubing and fins, or where the tubing i 
O.D. size or larger. As _ before 
is granted on the basis 
that a satisfactory welded steel tubing 


ing to Jan. 1, 


§ in. 
the extension 


as a substitute for seamless and copper 
tubing is not yet available. 


STRUCTURAL STEEL SHAPES 


Limitation Order L-211. Schedule 4 
WPB on September 2, 
eliminates shapes under 3 in. from the 


as amended by 
definition of “structural steel shapes 
These are considered “bar size” shapes 
and are no longer part of this schedule 
Another change in the schedule is th 
substitution of April 1, 1943 specifica 
tions as to approved sizes and shapes ! 
place of the earlier specifications of May 
11, 1942. Another paragraph has been 
added to provide for delivery of stock 
shapes when a purchase order contains 
no definite specification. 


METHYL SALICYLATE 


MPR-353 was amended on September 
24 by OPA providing specific cents-per 
pound ceiling prices for methy! salicy 
late. Methyl salicylate obtained by dis 
tillation from birch and wintergreet * 
amendment Th 
amend 


not covered by the 
producers’ prices specified in the 
ment are the same as those existing sine 
1938, while resellers’ prices are hased 


on producers and primary distributer 


prices plus cugtomary mark-ups The 
highest resale price under the amet 

. + hlishe 
ment is 92 cents per pound, establish 


for sales of quarter pound ecoutaier 


when sold in lots of less than 24! 


Sales at retail are not covered by - 
amendment and remain under t! GMPh 
control. 

& METALLURGICAL ENGIN!ERING 


s 





ction. 
iction 


3 with 


iended 
ug the 
‘| tub- 
1 Was 

steel 
1 coils 
ing is 
>t weell 
ing is 
vefore, 
hasis 
tubing 


copper 


ule 4 
iber 2 
mm the 
1a pes 
shapes 
hedul 
is th 
ecifica 
apes 1 
if May 
s been 
+ stock 


yntains 


tember 
its-per 
salicy 
by dis 
reen > 

Th 


amend 


hased 
hutors 

The 
amend 
iblishe 
tainers 
95 
ny t] , 


GMP! 


ERING 


— 
— 


— 


7 
@ 
+ 





oe, 


“ 
ts 
a 


“ 


\ 


‘Ss 
\ A Tan . 
\ xB 
\ i 4 i 
\ Ae é 
x os eA 
\ oe i 
_ ‘“@: 
a Pal 7\ . - 
“ Pde ~% 
> ae 


i ak Cealsieas Coentn Cee 


THE PROBLEM: A customer of our Baker & 
Adamson Division was lead plating the old, time- 
honored way—mixing up Hydrofluoric Acid, Lead 
Carbonate and Boric Acid. Mixing was hazardous, 
“messy; and time-consuming. Could Baker & Adam- 


son offer a better method? 


THE ANSWER: After studying the problem, 
Baker & Adamson suggested...“Why can’t we 
manufacture your finished solution—furnish it in 
prepared form?” “Fine’’ said the customer, and that 
day a new product was added to the Baker & Adam- 
son line. It was Lead Fluoborate. 

This material is now available to all platers and 
manufacturers. It is successfully replacing Cadmium 
and Zinc in many applications. Further, due to the 


ease of plating with Lead Fluoborate, lead plating 


GENERAL 


Technical Serrice 
Charlotte (N. C.) 
Milwaukee °¢ 


Pacific Coast Technical Service Offices 
Northwest Technical Service Offices: 


Pacific 


Minneapolis °¢ 


is finding a growing list of applications for which it 
is particularly suited...such as airplane bearings, 


battery parts, etc. 


THE POINT: This is only one example of how 
our Baker & Adamson Division is furnishing “spe- 
cial” chemicals to industry in finished form. If your 
industrial processes require such chemicals in com- 
mercial quantities, let us discuss your problem in 
terms of the end chemical required. 

The Baker & Adamson organization is regularly 
helping manufacturers with such problems. and re- 
lieving them of unnecessary chemical manufacturing 
responsibility. Write or phone us today. We will 
work with you directly throughout —and confidential 
problems will be handled in the strictest confidence. 


No obligation, of course! 


CHEMICAL 
40 RECTOR STREET, NEW YORK, N. Y. 


Aclanta ° 
Chicago *¢ 
New York ¢ 

Sct. Louis * Utica (N.Y) 


COMPANY 


Baltimore * Boston « 
Cleveland * Denver * 


Philadel 


Bridgeport (Conn.) ¢ Buffalo 
Detroit * Houston © Kansas City 
hia © Picsburgh ¢ Providence (R. I.) 


San Francisco * Los Angeles 
Wenatchee (Wash.) © Yakima (Wash.) 


In Canada: The Nichols Chemical Company, Limited * Montreal © Toronto * Vancouver 





Hot Liquor Storage Tank being 
insulated sides and bottom with 
B-H Mono-Block, co¥ered with a 
scratch coat one-Half B-H No. 1 
Cement, one-half Asbestos Cement. 


You can’t beat Baldwin-Hill 
Mono-Block Insulation for 
performance when it comes to 
boilers, engines, ovens, fur- 
naces, and other high-tem- 
perature installations. Here is 
a felted block insulation that is 
effective over the entire tem- 
perature range up to 1700° F. 
in contrast with most other 
molded type insulation blocks 
that are made for either high 
or normal temperatures 


—not both. 9 WIN 


vr 
B-H Mono-Biock is © 
felted by a patented 
process from black 


Supa? 





* 





rock-wool that refuses to 
break down under much 
greater heat than many other 
types of insulation can stand. 
It is moisture-resistant and 
will not disintegrate under 
humid conditions. Being ex- 
ceptionally low in conductiv- 
ity, it does a better job of 
saving steam costs. 


B-H Mono-Block is easy to in- 
stall. It is sufficiently rigid to 
support its own weight, and 
~4  ~«yet yielding enough to 
absorb surface irregu- 
larities. Send for full 
information and gener- 
ous sample. 


BALDWIN -HILL COMPANY 


532 KLAGG AVE. 
NEW YORK,N.Y. + CHICAGO, ILL. - 


TRENTON 2, N. 


HUNTINGTON, IND. + Mon ond MICH. 
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LABORATORY REAGENTS 


Preference Rating Order P-135 was 
amended by WPB on September 28 to 
assign preference rating AA-l to de. 
liveries of any reagent chemicals to any 
laboratory to which a serial number has 
been assigned under Preference Rating 
Order P-43, governing laboratory equip- 





ment, and to any laboratory owned and 
operated by the Army or Navy. Prefer. 
| ence Rating AA-2 is assigned to de. 
| liveries of any reagent chemicals to any 
| laboratory lacking a serial number un- 
| der P-43, or to a distributor or producer 
of reagent chemicals. 
Supplementary Order P-135a was also 
, amended by WPB on September 28, pro- 
viding that when a WPB Order exempts 
small quantities from specific authoriza- 
tion requirements and requires only 
certification, 10 percent of these small 
quantities may be delivered and used 
| without certification. 


DIPHENYLAMINE 

General Preference Order M-75 was 
amended by WPB on September 29 to 
become Allocation Order M-75. Suppliers 
seeking authorization to make delivery 
must file the standard allocation Form 
WPB-2947 on the 20th of the month 
prior to the month of delivery. Con- 
sumers requiring 5,000 lb. or more in 
any one month must file Form WPB- 
2945 on the 10th of the month preced- 
ing delivery. Certificates of intended use 
are required of customers using from 
50 to 5,000 Ib. per month. Exemption 
from authorization is provided for use 
or acceptance of delivery of less than 
50 lb. per month. 


ACETONE AND DIACETONE 

Allocation Order M-352 was issued by 
WPB on September 28, placing acetone 
and diacetone under allocation control 
Prospective purchasers desiring to ob- 
tain delivery in any month from all 
sources of more than 1,750 lb. of acetone 
or more than 2,075 Ib. of diacetone, must 
use Form WPB-2945 in accordance with 
instructions in the Order. For smaller 
amounts a method of certification is 
provided in the Order. Suppliers seeking 
to make delivery must use Form WPB- 
2947, as instructed in the Order. 


MALEIC ANHYDRIDE AND ACID 
Conservation Order M-214 was amended 
on September 24 by WPB, placing 
maleic anhydride and maleic acid ul 
der . allocation control along with 
piithalic anhydride, previously placed 
under control. The standard chemicals 
Forms WPB-2945 and WPB-2946 should 
be used for authorization to deliver oF 
accept delivery of these chemicals. The 
exemption from authorization provides 
for use or acceptance of delivery of not 
| more than 700 Ib. of phthalic ‘anhydride, 
500 Ib. of maleic anhydride and 200 Ib 
| of maleic acid in any one month. Pre 
| vision is made for use of stocks 01 hand 
pending receipt of material all ated 
for a particular purpose, but quantities 
withdrawn from inventory mu-t 
replaced on receipt of the allocate! m* 
| terial. 
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LINSEED REPLACEMENT OIL 


Revised Supplementary Regulation No. 


14 was amended on September 25 by | 


OPA to establish maximum prices for 
linseed replacement oil. Dollars-and- 
cents ceiling prices were established for 
both manufacturers and resellers in the 
ease of replacement oil conforming to 
federal specifications TT-0-371, which is 
used as a substitute for the 100 percent 
linseed oil as required by WPB Order 
M-322. 


SUBSTITUTE RUBBER 
was amended by OPA on 


bringing under control 
rubber in the form of raw 
The amendment applies to 
substances which are made in whole or 
in part by a chemical process or from 
natural gums resins or oils, and which 
sufficiently resemble natural or synthetic 
rubbers to replace them for particular 
uses. It does not apply to finished ob- 
jects or part~ made of substitute rubber. 
Previously, substitute rubber was cov- 
ered by the General Maximum Price 
Regulation. 


MPR-406 
September 20 
substitute 
materials, 


THERMOPLASTICS 


General Preference Order M-154 was 
amended on September 14 by WPB to in- 
elude acrylic resins, bringing their use 
in line with that of other thermoplastics 
under 

Allocation Order M-260 also 
amended substituting Form PD-602 for 
Forms PD-600 and PD-601. In addition, 
definitions are limited to first grade ma- 


eontrol. 
was 


terials only, cast sheet having an area 
of less than 3 sq.ft. is exempted from 


allocation control, and the small order 


| FULLER-KINYON SYSTEM 


} 


exemptions are broadened considerably. | 


The main purpose of this amendment is 


to reduce the work of administration of | 


the Order. 


POTASSIUM CHLORATE 


Revised Supplementary Regulation No. 
14 was amended on September 15 by OPA 
establishing temporary ceilings for po- 
tassium chlorate produced and sold by 
new manufacturers. Only those manu- 
facturers who before January l, 


1941 | 


Were not producing potassium chlorate | 


are covered by the new ceilings which 
tange from 103 cents pi 
contract sales of 20 tons or more down 
to 12 cents per pound for sales of less 
than a ton. The ceilings will remain in 
force for at least six months so that 


OPA can review cost experiences sub- | 


mitted by these manufacturers before 
February 1, 1944, to determine if their 
prices can be reduced to the level set for 
the few producers who were engaged in 
prewar production. 


CHLORINATED REFRIGERANTS 


Conservation Order M-28 was amended 
% September 7 by WPB tightening con- 
ol over the chlorinated hydrocarbon 
tefriverant, “Freon.” The Order as 
‘mended requires certification of pur- 


hase orders for Freon by users to the 
eect that it is needed for immediate 
use, whereas previously the certification 


pound for | 


| 


| 
| 
| 
| 
} 
} 
| 
| 
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UNLOADS HOPPER-BOTTOM CARS 
AND CONVEYS TO BARGES 
eee 
FULLER ROTARY COMPRESSOR 
FURNISHES AIR FOR THIS CONVEYING SYSTEM 





Hopper-bottom, bulk-cement car over 
pit and Fuller-Kinyon Pump. 





Fuller-Kinyon Stationary Pump in pit 
underneath hopper-bottom car. 





Fuller Rotary Single-stage Compressor 
which supplies air to Fuller-Kinyon 


Pump. 
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This efficient method of un- 
loading and transferring bulk 
Portland cement from cars to 
barges is employed by a rail- 
road company on the Hudson 


River, New York City. 


Cement is received in 
hopper-bottom cars and dis- 
charged by gravity to a Fuller- 
Kinyon Stationary Pump 
located in a pit directly under- 
neath the car. Cement is 
conveyed by the pump through 
a short pipe line to the edge 
of the dock. For ease of ma- 
nipulation in loading barges, 
a flexible rubber hose is coupled 
to the end of the pipe line, this 
hose being swungin any direc- 
tion for attaching to connec- 
tions entering the hatches of 
the barge. Loading rate, 400 
barrelsper hour. A Fuller Ro- 
tary Single-stage Compressor 
furnishes air for this conveying 
system ... air when and where 
needed, and at pressures to do 
the work most economically. 


Fuller-Kinyon Systems have 
many applications. You too, 
may have a loading, unloading 
or transporting problem that 
can be solved with this system. 


FULLER COMPARY 


CATASAUQUA, PENNA. 
CHICAGO 3, 1144 Marquette Bidg. 
SAN FRANCISCO 4, 42! Chancery Bldg. 
WASHINGTON 5, D. C., 618 Colorado Bidg. 


G-29 
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at every operation 


EVERLASTING VALVE CO. 


lastin 
Valves 


Jor everlasting protection 


QUICK-ACTING 


Saves 
Time 


Everlasting Valves are completely opened or 
closed with a 70-degree turn of the operating 
wrench ... and the operation is easy, because the 


wrench gives ample leverage. 


Add to this valuable time-saving feature the 
many other important advantages of the Ever- 
lasting Valve . . . its drop-tight seal, its self-grind- 
ing action at each motion, its provisions against 
damage to disc and seat, and its "everlasting" 
wearing qualities . . . and you have a valve that is 
literally unequalled for many services on process 
lines, emergency shut-offs, equipment outlets, 
boiler blow-off fire protection, etc. Write for 
bulletin. 


Eve 
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49 FISK ST., JERSEY CITY 5, N. J. 


— 


stated that the refrigerant would — be 
needed during the following thirty days, 
In other words, it can be purchased now 
ouly in the case of actual breakdown, 
Restrictions on the purchase of Freon 
12 have been revised. Freon 11 is a 
hyproduct of Freon 12 and since its pro- 
iuction does not lessen the output of 
F-12, deliveries have been exempted from 
specific authorization except for List B 
installations as outlined in the Order 


MERCURY 


Conservation Order M-78 was amended 
hy WPB on September 9 to allow th 
use of mercury for certain purposes 
which hitherto have been prohibited. A 
certain percentage of base period use is 
now allowed for film developing, treat 
ing of green lumber, preparation of ver- 


| milion, manufacture of wall switches, 


wood preservation, thermometers and 
marine anti-fouling paints. For safety 
and technical equipment, mereury may 


| be used up to 100 percent of the base 
period total. Other products, such as 


mercuric fulminate for blasting caps 
and mercury for industrial and scientific 


| thermometers, have their current per- 


centages increased to 200 percent of the 
base period total. 


| CADMIUM 


Conservation order M-65a was amended 
by WPB on September 8 to limit the 


| military exemption of this material to 


those uses required by prime contracts. 
Certain other changes have been made 
in the list of prohibited and permitted 
uses for cadmium. 


CALCIUM SILICON 


General Preference Order M-20-a was 
revoked on September 8 by WPB. This 
Order allocated the material known as 
calcium silicon, which is used in the 
treatment and refining of certain steels. 


PRIMARY CHROMIUM CHEMICALS 


Supplementary Orde M-18-b was 
amended on September 14 by WPB, pla 
ing primary chromium chemicals unde 
allocation, These chemicals are used 
in tanning, pigment manufacture, chro 
mic acid manufacture, surface treatment 
of metals, chromium plating, textile pro 
cessing, chemical and dye manufactur 
and for metal alloys. Under the amend 
ed Order, reporting on Form PD-54 is 
discontinued, and instead, consumers noW 
report on Form WPB-2945 and suppliers 
on WPB-2946. Exemption from autho 
rization is provided for acceptance of 
delivery in any month of not more than 
100 Ib. of any prime chromium chem 
ical. If certification is made to his sup 
plier, a consumer or dealer may accept 
delivery without specific authorization in 
any month of an aggregate quantity 
of primary chromium chemicals not & 
ceeding the following: 4,000 Ib. of 8 
dium bichromate or its equivalent in 
chromium tanning compound, 500 |b 
each of sodium chromate, potassium hi- 
chromate, potassium chromate and am 
monium bichromate, and 800 Ib. of chro 
mie acid. 
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VINYL RESIN INNER TUBES 

AN ELASTO-PLASTIC that is predicted 
will outmode rubber for use in making 
automobile inner tubes has been devel- 
oped in the plastics research department 
of the Glenn L. Martin Co., it has been 
announced by Glenn L. Martin, presi- 
dent. been fully ex- 
ploited except for wartime possibilities 
as in tire inner tubes and surgical 
gloves. Marvinol is not a synthetic rub 


Uses have not 


ber, but a vinyl-type substance. Inner 
tubes can be fabricated easily, and be 
cause of the impermeability of the 
substance, seepage through the sidewall 
of the tire is entirely eliminated. Rubber 
gloves made for hospital, chemical and 
industrial proven their abil- 
ity to resist alkalis and acids in solution, 
to have obtainable with 
materials. Its 
expensive 
than 
rubbers. 


use, have 
longevity not 
other 
claim it is 
complicated to 


made of 


gloves 
levelopers less 
and less produce 


and other’ synthetic 


Marvinol has a 


buna 
superior abrasion re- 


sistance, ability to withstand flexing 
without fatigue and is impermeable to 
and The lack of 


stability of the vinyl materials when 
ex pr sed to i 


both gases liquids. 


high temperatures 


sunlight has 


or in 


strong been overcome in 
Marvinol by the inclusion in the com- 
pound of a sealed-in, non-extractable 
which accounts for the re 
claimability of this material. As a re- 
sult this stable, 
and to plasticity, resiliency 


up to 


plasticizer, 
product is said to be 
retain its 
and flexibility in 
250 dee. F. 


temperatures 


VITAMIN POWDER 
FOR FOOD PRODUCTS 

A VITAMIN A POWDER described by its 
manufacturers as a uniformly fine, non- 
granular dry powder has been put on 
the market by the Distillers Products 
Corp., Rochester, N. Y. Myva-Dry is 
said to have a characteristic flavor and 
odor typical of foods, but not of marine 
dls. Both flavor and odor are lost when 
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An automobile inner tube made from a vinyl type of synthetic rubber 


the substance is incorporated into an 
edible product and the powder is uni- 
formly mixed with 


dispersible when 


bev erace pow ders. 


OIL AND GREASE ABSORBENT AND 
FLOOR CLEANER 

From the laboratories of the Fidelity 
Chemical Products Corp., Newark, N. J., 
has recently come a new oil and grease 
floor cleaner Absorbo. It 
is listed by the 


absorbent and 


Underwriters’ Labora- 
tories, Inc., as a Class 1 non-combustible 
absorbent for reducing fire and slipping 


hazards and for cleaning floors. It is 


said to be non-abrasive and odorless, non- 
non-injurious to. skin, 
Absorbo may be 
readily spread by hand and used on any 
It absorbs up to 45-50 


percent ol oil or grease by weight. 


poisonous, and 


clothing, ovr flooring. 


kind of flooring. 


METHYL ACRYLATE FROM LACTIC ACID 


NEW industrial uses for lactic acid 
ure indicated by research of the U. 8. 
Department of Agriculture. The devel- 


methods, 
worked out by the Agricultural Research 
Administration at the Regional Re- 
search Laboratory near Philadelphia for 
lactic 


opment consists in improved 


converting acid to methyl aecry- 


late. The production of methyl acrylate 


from lactic acid woukl mean an addi- 
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Dr. Lee 
associates at the 


tional outlet for farm products. 
T. Smith 
Laboratory have found that the acrylic 
this can be 
mass, emulsions, 


and his 


esters obtained in process 


polymerized in water 


solvents. Because these 
wide diversity of 


properties, they may find outlets in the 


or in organic 


polymers possess a 
production of adhesives, adhesive tapes 
and impregnating and coating materials. 
A number of commercial manufacturers 
are now experimenting and working on a 
pilot-plant with the lactic-acid 
method of producing methyl acrylate, 


sca le 


MALARIA PREVENTIVE 

From the New Jersey Agricultural Ex- 
periment Station, 
New Brunswick, N. 


ical known only as 


Rutgers University, 
J., comes the chem- 
Formula 612, which 
promises to be much better than quinine 
or similar anti-malaria drugs, for these 
malaria whereas 


chemicals do not cure 


the new synthetic chemical acts as a 
preventive against that scourge of man- 
kind. It is an insect repeller, four to 
six times more lasting in its effect than 
any similar substitute hitherto known. 
Some details of its performance are still 
a military secret, but it is already safe- 
guarding American soldiers and marines 
in areas infested with mosquitoes. The 
new compound is a colorless liquid. It 


157 








E-BUTYL HYDROPEROXIDE 


A new’ organic alkyl peroxide which offers 


extremely interesting commercial possibilities 





Commercial t-Butyl Hydroperoxide is standardized at a concentration of 
60% (10.66% available oxygen) — and appears ideally adapted for use ... 


As a catalytic agent in one or two phase polymerizations. 

As a bleaching agent for cotton, wool and other fabrics. 

As a drying accelerator in oils, paints, varnishes, etc. 

As a combustion accelerator for heavy fuel oils used in diesel engines. 
As an accelerator in the curing of synthetic resins, 

As an accelerator in the vulcanization of certain synthetic rubbers. 


As an oxidation agent for laboratory purposes. 


lor numerous other uses. 


t-BUTYL HYDROPEROXIDE* 
CH, 


- . 
CH,—C-0-0-H 
3 
| 
CH, 

@ Is an unusually stable liquid with an active oxygen content of 
17.8% at 100% concentration. However, by the use of the proper 
activator the desired amount of oxygen can be released. 

@ Can be handled and shipped in large quantities without danger of 
explosion from shock. 

@ Is soluble in many common organic solvents such as alcohol, 
ether, ketones in general, esters, aromatics and petroleums. 

@ Is slightly soluble in water. 

@ Is fairly stable in the presence of various alkalis and acids. 

* U.S. PATS. 2176407 AND 2223807 





*Our Laboratories and Research Staff will be glad 


Qa) to work with your organization and will be pleased 

} to suggest destabilizers to be used in connection 

1 with t-Butyl Hydroperoxide specifically adapted 
on i} to your present problems. For farther information 


"| 7 UNION 
BAY STATE 


50 HARVARD ST,* CAMBRIDGE, MASS. 
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has no unpleasant odor and is not injur). 
ous to either persons or materials. }; 
stands up against storage conditions apj 
is not expensive. 


WATERPROOF ADHESIVE FOR BOXES 

PAPER BOXES that are said to stand 
submergence for 24 hr. without falling 
apart, are the result of the developmen 
of an adhesive by the E. I. du Pont & 
Nemours Co., Wilmington, Del., in their 
Grasselli Chemical Department. Made 
of from four to eight sheets of heayily 
sized paper laminated together with : 
water-soluble vinyl resin, these con 
tainers can be fashioned on standari 
fiberboard box machinery. Its develop 
ers add that it is noneorrosive to any 
metallic contents, presents no repulping 
difficulties and they call attention to its 
possibilities in air transportation be 
cause of its relative lightness and lack 
of bulk. 


ELECTROPLATING AID 

LESS THAN one ounce of a new chemi 
cal per gallon of copper electroplating 
solution reduces by one-third the copper 
required for electrotype printing plates 
and cuts in half the serap resulting fron 
the manufacture of these plates, th 
Electroplating Division of E. I. du Pont 
de Nemours & Co., Wilmington, has ai 
nounced. B.C.F. Addition Agent so ip- 
creases the hardness of the copper de 
posit that a much thinner layer will 
give equal service. It allows a pound 
of copper to cover one-third more square 
inches of surface. It also assures a 
smooth finish and speeds the plating of 
the electrotypes. 

The agent eliminates inferior plating 
on the edges and corners of the printing 
plates. That permits a reduction in th 
width of safety bearers and accounts for 
reducing to half the copper scrap usuall 
resulting from electrotype production. 


METAL CLEANER AND DEGREASER 


WATER solutions of Bionol metal 
cleaner and degreaser promise effective 
action in one to three minutes at a tem 
perature of 140 deg. F. Tke chemical is 
a product of Biofen Laboratories, Bridge 
port, Conn. It is said to be a complet 
organic ester containing the amide and 
sulphonate radicals combining the « 
tion of a powerful emulsifier and wet 
ting agent. It is said to be non-corr 
sive and can be used on both steel al 
brass parts. 


ANTI-BACTERIAL CHEMICALS 


THE ISOLATION from the green chee 
mold penicillin notatum, from whiel 
penicillin is extracted, of a second sur 
stance, named penicillin B, which is near 
ly ten times as potent a germ-killer 4 
penicillin, has been announced. — Pent 
cillin B, isolated by a group of reseat 
workers at St. Louis University, kil’ 
bacteria in dilutions as high as 1,00 
000,000 to 1. Unfortunately, it is eve! 
more rare than the original penicilli 
The new germ killing chemicals below 
to a chemical group known as acridine 
composed of three benzene rings joinet 
together and containing one aiom @ 
nitrogen in each ring. The _ nitroge! 
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atom at the lower end of the center ring 
gives this group a characteristic color, 
Penicillin B has been found to contain 
an important oxygen carrying group. It 
acts in exactly the opposite manner from 
that of the acridines. Instead of depriv- 
ing bacteria of oxygen it surrounds them 
with much oxygen in the form of 
hydrogen peroxide. This results in liter- 
ally burning the bacteria alive. 


too 


DETERGENT TYPE LUBRICATING OIL 
DEVELOPMENT of a new detergent type 
lubricating oil which 
and assure engine cleanness and oil sta- 
bility for low 
announced by 
diana, Chicago, 
clean 


but 


will reduce wear 
speed diesel 
Standard Oil Co. of In- 
Ill. Many engines give 
with conventional oils, 
operation cannot be 


engines is 


operation 


where dirty 


corrected by mechanical adjustment, the | 


new detergent type lubricating oil can 
be used, according to Standard Oil engi- 
neers. The new oil will thus prevent 
ring-sticking, piston-scuffing and exces- 
sludge and The 
results an 
and 


sive gum deposits. 
the 


detergent 


from use of 
which is both a 
inhibitor. 

lubricant without 
and other 
well as dirt, 


detergency 
additive 
an oxidation 

When a 
carbon 


detergency 
products of 
stick to each 


is used, 


oxidation, as 


other and to engine parts. They deposit 
in rings and on valves and clog filters. 


With the new detergent type lubricating 


oil for low speed diesels, however, a film 


coats the carbon and dirt, prevents par 


ticles from sticking and holds them in 
suspension until they are trapped by a 
filter or drained from the engine. 


SEALING TAPES 


THe Patnt Division of Pittsburgh 
Plate Glass Co., Pittsburgh, Pa., 
developed several sealing tapes to help 
speed the Fab- 


seal, made 


has 


production of airplanes. 
Chromseal 
in rolls 50 ft. and in 
ing 0.5 in. to 24 in. 
sealing deal 
than the application of caulking 
compounds with a_ putty 
hand. Fabseal 
gasket in the 
hulls, gas 
ternal or 


and Stratoseal are 
long widths vary- 
from The applica- 
tion of 


faster 


tapes is a great 
gun or by 
for 
construction of 
oil tanks 
pressures are 


is designed use as a 


flying 
boat 


and where in- 


external encoun 


tered under constant vibration or sud- 
den mpact. It is an impregnated fabric 
with an interleaf separating the fabric 
layers. Before the fabric is impreg- 
hatel with compound, it is treated to 
make it water-, gasoline- and oil-resist- 
it to prevent wicking action. The tape 
may be applied to any metal or wood 
section of a fuel tank, pontoon, ete. 
Fabseal is 0.01 in. thick when com 
pressed between surfaces under rivet or 
bolt pressure, and can be doubled up in 
application when additional thickness 
is desired. 

Cromseal is a solid ribbon of com 
pou with no fabric as part of its 
‘omposition, and therefore is more flex- 


1) 


we ‘han Fabseal. It is especially suited 


4s a casket material between riveted or 
bolte! surfaces of integral fuel tanks, 
droppable reserve tanks, as well as a 
seal for plastic enclosures gnd glass 
tock; it framing. It can be molded by | 
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A GENERAL PURPOSE COLD- 
APPLIED THERMOPLASTIC 
COATING FOR A WIDE 
RANGE OF APPLICATIONS 


Amercoat No. 33 Thermoplastic Coating is the result of two years of 
careful development and exhaustive test both in the laboratory and in 
the field. It meets the urgent demand for an inert, easy-to-apply pro- 
tective coating for wood, metal and concrete. 


Amercoat No. 33 is used as a coating for structural steel, floors, fil- 
ters, tanks, concrete walls and floors, machinery, ship bottoms and 
boottopping, concrete urinals, 
shower bases, laundry tubs... 
wherever buildings and equip- 
ment are exposed to corrosive 
fumes or the corrosive action 
of salt water, fresh water or 
various mild acids or caustics. 





maven WQOD CONCRETE 


‘IY WA . : 
JL YANN | eS 
Amercoat No. 33 Thermoplastic 

Coating is composed of the correct combination of the most inert 
synthetic resins obtainable. It comes in liquid form and is easily ap- 
plied with ordinary industrial paint spray equipment or by brush. It 
may be applied in any number of coats required for any particular 
condition. It is odorless, tasteless, resistant to moderate abrasion and 
is dielectric to a high degree. 


Amercoat No. 33 does not replace, nor is it a substitute for 
other Amercoat Compounds which have been developed for 
more highly specialized requirements. 


Write for Bulletin No. 33 which gives 
complete data on AMERCOAT No. 33 
and the many uses for which it is suited. 


DivisSton 






TERMINAL ANNEX e LOS ANGELES, CALIF. 


! Gunite & Waterproofing, Ltd., 1538 Sherbrooke St., W., Montreal 
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S = your pumps free from 


cavitation 
confrication 
caducity? 


Cavitation . . . eddy currents that reduce hydraulic effi- 
ciency: confrication . .. friction that reduces mechan- 
ical efficiency: caducity . . . troubles that accompany 
old age... these weaknesses cause unsatisfactory 
operation of centrifugal pumps. 


You can secure freedom from them by using Morris 
Pumps, because Morris designs are notable for their 
high overall efficiency, long life and dependable service. 
The Morris features that secure and maintain thoroughly 
satisfactory centrifugal pump operation are described 
in bulletins which will be sent on request. 





ST-P Non-clogging Pump — Guaranteed Double Suction Horizontally Split Pump 
Non-b.nding for Pulpy Mixtures for Clear Liquids 


MORRIS 
MACHINE WORKS 
Baldwinsville, N. Y. 









Export Office: 
50 Church St., 
New York 7, N. Y. 





CENTRIFUGAL PUMPS 
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hand to conform to almost any angle, 
curve or contour. It is also highly re 
sistant to gasoline, oil or water. 

Stratoseal is designed for the sealing 
of the cabins of stratosphere-flying 
planes. It is a solid ribbon of compound 
and can be applied between fraying sur- 
faces, overlapping metal joints or over 
the inside surface of the joints by the 
use of Stratoseal adhesive. 


GLAZING AND SEALING PUTTY 


AT THE present time Plastikon putty, 
made by B. F. Goodrich Co., Akron, 
Ohio, is employed chiefly for sealing 
metal joints in combat equipment. It is 
used for glazing and sealing purposes, 
The new putty in which man-made rub- 
ber entirely replaces natural crude rub- 
ber formerly used, is superior to the 
previous product, according to the manu- 
facturer. 


BASIC GLASS FIBERS 

IN THE belief that they may assist 
manufacturers in the development of 
new postwar materials, Owens-Corning 
Fiberglas Corp>, Toledo, Ohio, announces 
the availability of seven basic types of 
glass fibers. The fibers are offered as 
raw materials for use with other fibers 
and with plastics and cements and for 
use, in various types of industrial and 
chemical process equipment. The seven 
basic glass fibers now available are dis- 
tinguished by differences in fiber diam- 
eter, tensile strength and the glass 
compositions employed. Four glass com- 
positions are used to provide different 
properties required for different appli- 
cations. These properties, each of which 
is found in a substantial degree in all 
the fibers and to a maximum degree in 
some, include resistance to acids and 
weak alkalis, to high temperatures and 
to severe exposure to weathering. 

Fiberglas fibers are now being used 
in combination with plastics where they 
serve as reinforcement for light-weight. 
high-strength structural parts for air- 
craft. The Fiberglas plastic parts can 
be molded at low pressures and tempera 
tures, reducing fabrication costs and 
manhours. Experience indicates the 
company says the adaptability of the 
fibers to similar use as _ reinforcement 
for certain cements and plaster-like ma- 
terials where their high tensile strength 
may give improved physical properties 
to the resulting product. 


CATTAIL—A SUBSTITUTE FOR KAPOK 

LAST YEAR Burgess Battery Co., Chi- 
eago, Il., produced about 75.000 Ib. of 
typha from cattail fluff on an experi 
metal basis as a substitute for kapok. 
About 50,000 Ib. was marketed and the 
rest used by Burgess for experimental 
purposes. Production plans this year 
eall for 100,000 Ib. monthly—a rate 
which could easily be stepped up to pro 
duce a total of several million pounds 
in the six-month processing seasol. 
Generally speaking the market for typha 
will be those for kapok, such as life pre 
servers, boat cushions, toys and insulat- 
ing blankets. More than one manufac 
turer plaas to use typha in the core of 
softballs this year. 
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Greystone-Stoller 
Paul Mayfield 


+Paut MAYFIELD, director of sales of 
the Naval Stores Department of Her- 
eules Powder Co., Wilmington, Del., has 
been appointed assistant general man- 
ager of the department. Mr. Mayfield, 
who joined Hercules in 1926 as a chem- 
ist, has naval sales 
director since 1939. 


served as stores 


+Joun I. Yectorr has been appointed 
full-time director of the Institute of Gas 
Technology at Illinois Institute of Tech- 


nology, Chicago. 


+ Horace M. Werr has assumed actively 
his new position as director of research 
of Davison Chemical Co., Baltimore, Md. 
He was graduated from Purdue Uni- 
versity in 1917 with the degree of B.S. 
in chemical engineering. He has been 
manager of the chemical engineering di- 
vision of the United Engineers & Con- 
structors, Inc., Philadelphia. 


+WiLLIAM R. ARGYLE has been appointed 
as assistant director of the refining di- 
vision of the Petroleum Administration 
for War. Mr. Argyle is on leave of ab- 
sence as assistant manager of refining of 
the Sinclair Refining Co., Marcus Hook, 


Pa, 


+Frank J. 
tiated with 
Volumbus, 


Dr REWAL, formerly asso- 
Batelle Memorial Institute, 
Ohio, has been placed in 
tharge of metallurgical research and de- 
velopment for Delloy Metals and Penn 
Rivet Corp. of Philadelphia, Pa. 


*A. G. Fournier, formerly connected 
with the Howell Electric Motor Co., is 
tow district representative of the Rowan 
Yontroller Co. in California. 


*C. Matcotm ALLEN has been appointed 
“e the technical staff of Battelle Memo- 
tial Institute, Columbus, Ohio, where he 
Will be engaged in research on the en- 
gineering properties of metals. Mr. Al- 
ln is a graduate of the University of 
Toledo. 
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Charles W. Rippie 


*CHaRLES W. Ripprie has been ap- 
pointed supervisor of technical service 
by the Diamond Alkali Co., Pittsburgh, 
Pa. Dr. Rippie will make his head- 
quarters in Painesville, Ohio, where the 
main works operations, together with 
research and development laboratories 
of the Diamond Alkali Co. are located. 


+ Henry W. Denny, vice president of 
the Commercial Solvents Corp., has been 
elected a director of the Corps., and 
Kenneth H. Hoover, manager of the re- 
search department has been elected vice 
president in charge of research and de- 
velopment. 


+ Van L. BouNSON is retiring from the 
position of director of the Acetate Rayon 
Department for E. I. du Pont de Nemours 
Inc. Dr. Bohnson 
health 
zey, 


because of 
Fenton H. Swe- 
director of research 
succeed Dr. 


retires 
considerations. 
has been 


will 


who 
since 1942 Bohnson. 
#Witttam A. GREEN has joined the 
staff of the Hart Products 
Corp. and will work with textile manu- 
facturers and processors in connection 
with their problems in the field of per- 
manent finishes and pigment colors. He 
was in charge of research and develop- 
ment for the Sayles finishing plants for 
a number of years, also serving as a 
superintendent in the Glenlyon Print 
Works Division. 


technical 


+ SamMuet G. BAKER has been appointed 
director of the electroplating division of 
E. I. du Pont de Nemours & Co. He had 
been director of sales of the explosives 
department. In his new position he will 
have charge of all electroplating activ- 
ities. Mr. Baker’s service with DuPont 
from 1923. He is a graduate of 
the chemical engineering department of 
the University of Washington. 


dates 


+ Ernest W. Reip has become vice presi- 
dent of research and development for the 
Corn Products Refining Co. 
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Press Association 
Bradley Dewey 


+ BrapLey Dewey has been named di- 
rector of the Office of the Rubber Director 
by Donald M. Nelson, Chairman of the 
WPB. He succeeds William J. Jeffers 
who resigned recently to resume the 
presidency of the Union Pacific Railroad 
Co. Colonel Dewey became deputy di- 
rector of the Office of the Rubber Direct- 
or in September, 1942, when he was 
named by Mr. Jeffers to build the orga- 
nization of the Office of the Rubber Di- 
rector by bringing together a group of 
outstanding engineers, technicians and 
operating officials who remain with him 
to complete the rubber program. Colonel 
Dewey was joint founder of Dewey & 
Almy Chemical Co. of Cambridge, Mass., 
with Charles Almy in 1919. For a num- 
ber of years before coming to Washing- 
ton his company conducted research in 
the manufacture of synthetic rubber, 
and in 1941 was granted priorities to 
erect with its own funds a plant for 
making Buna §S rubber. This plant went 
into operation in August, 1942, just be- 
fore Colonel Dewey departed for Wash- 
ington. 


+ Ronert M. Gates has been elected 
president of the American Society of 
Mechanical Engineers, succeeding Harold 
V. Coes. An authority on steam gene- 
ration and industrial management, he is 
president of the Air Preheater Corp. 


+ CHARLES B. McCoy has been named 
director of sales of the explosives divi- 
sion, it has been announced by E. I. 
du Pont de Nemours & Co. He had been 
serving as director of chemical and 
miscellaneous sales. In his new position, 
all sales of the explosives division will 
be in his charge. Mr. McCoy is a chem- 
ical engineer, a graduate of the Uni- 
versity of Virginia and the Massachu- 
setts Institute of Technology. He began 
work for the DuPont Co. in 1928 at the 
experimental station of the chemical de 
partment. Mr. McCoy succeeds Samuel 
G. Baker, who has been made manager 
of the company’s electroplating division. 
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+Jvutes B. Sanpie, chemical engineer 
of the Niagara Smelting Div. of Stauf. 
fer Chemical Co., has been transferrej 
to the New York Office of the company, 





A. L. Gossman 


+ A. L. GossMAN has been elected presi- 
dent of Dicalite Co. succeeding C. A 
Frankenhoff, who becomes chairman of 
the board of directors. 


+ArtHuR J. GILLIGAN has been ap 
pointed chief chemist of the South 


raintree, Mass. plant of Armstrong 
gT® al y Braintree, I g 
{ RABBITT \nov Ww \ $ Cork Co. Mr. Gilligan replaces W. L. 
| 3 and » acKi ‘ resi 

MacKinnon who has resigned. 


i “iw 8408080 


Simplifies pipe line maintenance 


This one Babbitt Sealant will handle 90% of 
industry’s common sealing jobs—as a lubricant- 
sealer for threaded pipe joints (particularly those 
subject to vibration, heat or solvent action), as a 
casing joint seal, a gasket dressing, and in many 
other applications. 

Like all Babbitt Plastic Sealants, Sofset No. 74 
assures leak-proof, permanently workable unions Albert Fiedler 








that can be taken down easily at any time without od «tad 
+ ALBERT FIEDLER has been appointed 


damage—an important factor in simplifying pipe director of research of the Milburn ( 
. . . . . Detroit, Mich. Dr. Fiedler specialized 
line maintenance, saving time, labor, material in exganle. chamlatry nt Columbia Us 
and monev. versity and the University of Berlin 
He has been connected as research chem 
Write for Bulletin B-1, describing ist with the Celluloid Co., Newark, N. 

Babbitt Sealants and their applications plant superintendent and director of 


search for Kagle Rock Mfg. Co. and 8 
. aiid similar position with Empire Labora 
Sealing Specialists for Industry ries, New York, N. Y. Just previous 
his affiliation with the Milburn (0. 
was head of the technical and resear 


Ss A B B f T T 7 N D Lb > T R I A L department of Anabolic Foods, In 


Glendale, Calif. 














D 

58 a E Cc I Ba L T I 1 > s Cc ch z + Lester B. KNIGHT, vice president - 

National Engineering Co., Chicago, 1 : M 

as entere » service of e Unite ine 

SUITE 3153, 630 FIFTH AVENUE, NEW YORK 20, N. Y. abe calle po coed a te 
states Navy. e has acceptec cor 

| mission as lieutenant commander @ M 

C) 
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ineer 
‘taut. 
erred 
pany. 


presi- 


ian of 


mn ap 
South 
strong 
W. L 








will be associated with the Bureau of 
Ships, Washington, D. C. 


services will be used in Washington to | 


Mr. Knight’s | 


assist the Navy ip their handling of | 


foundry facilities. His duties with Na- 
tional Engineering have been taken over 
by R. L. Mellvaine, 


neering sales. 


manager of engi- 





Moffett 


FP. C. Koch 


+r. C. Kocn, chairman of the 
Department of Biochemistry at the Uni- 
versity of Chicago, and at present head 
f the biochemical division of the Re 
search Laboratories of Armour & Co., 
was honored at a testimonial dinne1 
riven by the Chicago Section of the 
American Institute of Chemists on Oc 
ober 1. 
“dward A. Doisy of St. Louis Univer 
‘ity School of Medicine; Victor Con- 
juest, Director of Research of Armour 
t Co.; Dr. George K. K. Link of the 
niversity of Chicago; and Dr. Koch. 


forme! 





G. Fred Hogg 


>G. Frep Hoge has been appointed sales 
lirector of the naval 
nent, Hereules Powder Co., 
on, Del. Mr. 
hunager of the naval stores department 


stores depart 
W ilming 
Hogg, who was formerly 


iflice in Chicago, has spent the past year 
it the chemical company’s industrial ex 
ilosives plant in Hercules, Calif., where 
le served as technical assistant superin- 
tendent and chairman of the plant’s War 
Manpower Committee. 
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| 
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Addresses were given by Dr. | 
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NEW 


KER HY-LIFT TRUCKS 


@ The same advantages which 
have been designed into these 
trucks to speed the production 
of war goods also apply to 
normal peacetime material 
handling. The model illus- 
trated, designated as Type H-3, 
is of 6,000 Ib. capacity. 


Improvements include a new 
hydraulic lift system which 
provides efficient, positive 
control of hoisting and 
lowering, increased battery 
compartment permitting 
longer continuous operation, 
operator’s guard integral with 
frame for greater strength 
and safety, and other features 
which provide increased effi- 
ciency and easier maintenance 
... The new improved design 
is also available in 4,000 Ib. 
capacity. (Type H-2.) 


Write for complete information 





FOR INCREASED PRODUCTION 
AND EFFICIENCY 


Larger battery box (32" x 39%") permits 
capacity to operate trucks continuously on 
longer shifts. Chamfered front top corner of 
battery compartment provides greater visi- 
bility for the driver. Sliding type battery cover 
is equipped with handles for faster servicing. 


Controller, 
contactors, lift 
motor and pump 
are grouped to- 
gether in a con- 
venient control 
panel. Travel 
brake is easily ad- 
justed by a single 
hex nut. Opera- 
tor’s guard built 
integral with 
frame for greater 
strength, pro- 
vides handy 
compartment for 
carrying towing 
chain, pinch bar, 
or other tools 


Easy steering re- 
sults from proper 
design and anti- 
friction bearings 
on king pins. All 
steering levers 
and rods are in- 
side frame, pro- 
tected against 
damage. Frame 
members are fab- 
ricated of heavy 
plate by hor 
riveting and arc 
welding. 


Efficient hydrau- 
lic life provides 
power lifting 
and gravity 
lowering, under 
absolute control 
at all times. 67” 
life for two or 
three high tier- 
ing is standard. 





BAKER INDUSTRIAL TRUCK DIVISION of the Baker-Ravlang Company 


2145 WEST 25th STREET ® 


CLEVELAND, OHIO 


In Canada: Railway and Power Engineering Corporation, Lid. 


1211-1A-4 


‘Ty 


Baker. INDUSTRIAL TRUCKS 
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y FLYING FORTRESSES 7O@a@Y --- 


y FLEETS OF 
AIRLINERS” 





When Industry Reconverts to Peace, Standard Convey- 
ors Will Be Increasingly Important Production Tools 


Today we outstrip the world in 
military aircraft manufacture. To- 
morrow fleets of American-built 
passenger and freight air liners 
will be cruising the airways being 
explored and established now. 

The American genius for mass pro- 
duction—with precision and speed 
— will carry on our war-won su- 


premacy in all production. 


Write for 
bulletin A-10 


STANDARD CONVEYOR 
COMPANY 
General Offices 
NORTH ST. PAUL, MINNESOTA 
Seles and Service in All 
Principal Cities 





Right now Standard Conveyors are 
helping industry to maintain peak 
production; conveying equipment 
will have an increasingly im- 
portant place in mass production 


of tomorrow. 


Plans for the future anticipate the 
needs of the aircraft and other pro- 
gressive industries in the peace- 
time to come. 











+ A. S. THarcuer has been made director 
of applied research in the general manu- 
facturing department of Loose-Wiles 
Biscuit Co., Long Island City, N. Y. 


+ Hersert Eisennart, president of 
Bausch & Lomb Optical Co., Rochester, 
N. Y., was selected as vice chairman of 
the Committee for Economic Develop- 
ment for New York State. Mr. Eisen- 
hart will direct the work for New York 
State outside of the metropolitan area 
and operate under the chairmanship of 
Mr. James H. McGraw, Jr., president 
of the McGraw-Hill Publishing Co. 


OBITUARIES 


+Samuet Rupen died September 28 
from injuries sustained in an explosion 
in the chemistry laboratory of the Uni- 
versity of California. His age was 30. 
Dr. Ruben had been engaged in official 
investigations on government contracts 
with the Office of Scientific Research and 
Development. 


+J. Wirtarp Hersuey, chemistry de- 
partment head at MePherson College, 
died September 27 at the age of 67 years 
after an illness of nine months. He began 
experimentation with synthesized dia- 
monds, for which he is noted, in 1929, 
and is the author of several manuals 
and of scientific papers on this subject 
and on his experiments with helium. 


+ Srvuarts J. Saks, age 52, president of 
the Morris Machine Works, Baldwins- 
ville, N. Y., died suddenly on September 
5. He had been stricken ill at his sum 
mer home the previous day. A world 
war veteran, and engaged in newspaper 
work and manufacturing, he had joined 
the Morris company in 1941 and was 
made president in 1942. 


+ Grorce RacwARACH, assistant profes- 
sor of chemistry at Brooklyn College, 
died recently at Polyclinie Hospital in 
Manhattan after a month’s illness. His 


| age was 44. He was appointed an in 


structor in chemistry in September 
1931, and was named assistant professor 
in January, 1936. 


| @Hat W. Harprnce died September 15 


at his home in New York, N. Y. He 
would have been 88 years old on Sep- 


| tember 30. Mr. Hardinge was chairman 


of the board of the Hardinge Co., New 
York, N. Y. However, he retired from 
active participation in the firm’s busi- 
ness four years ago when he resigned as 
president. 


Tuomas A. MIGHILL, for many years 
a research chemist on the staff of Stone 
& Webster, Inc., Boston, Mass., died 
suddenly in that city on September 13. 
He was born in Haverhill, Mass., re 
ceived the degree of Ph.D. at Goettingen, 
Germany, and after teaching in Iowa, 
Ohio, and Massachusetts, joined Stone & 
Webster in 1896. In 1922 he was trans 
ferred to the Blackstone Valley Gas & 
Electric Co., a property of these inter- 
ests at Pawtucket, R. I. 
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FROM THE LOG OF EXPERIENCE 


DOC CONTINUES to practice hokus-po- 
kus. We were about to lose our custom 
with the makers of a famous glycerine 
ecough-drop for the that they 
required a sugar of a higher pH which 
was freely available from our competi- 


reason 


tors, but not from us. God established 
the pH of sugar at about 6.8, and Doc 
explained that if the pH of the competi- 
tors’ sugar departed from this, it was 
due to the addition of an adulterant 
such as sodium carbonate, and inasmuch 
»s we label our containers, “pure granu- 
lated sugar’, we cannot change the pH. 
On the other hand, since ash is an essen- 
tial ingredient of the cough-drop, Doe 
suggested that the manufacturer should 
add it at his own plant. A high ash 
content in the sugar solution reduces in- 
version at high temperatures, and this 
is desirable because in this product, pre 
dominance of sucrose is the disideratum 
and high used in the 
Doc impressed them 


temperature is 
process. as being 


aman of understanding, and so they 
took him into their confidence. He noted 
that gum acacia, which is largely used 
by confectioners, has a pH of around 
3.5, and the purpose of the surplus ash 
in the sugar, whether the confectioner 
knew it or not, is to neutralize the acid- 
ity of the eum acacia. Doe was inci- 
dentally admitted into the sanetum 
sanctorium, but what he learned further 
isa trade secret and cannot be 
He laid out a 
hanged 


recorded. 
new procedure, but 
none of the ingredients. By 
1 slurry of caustic soda to the 
raised the pH and found 
imeliorating effects not anticipated. The 
soda assisted in 


adding 


gum acacia : he 


precipitating the dust 
particles in the fluid gum, thereby ex- 
pediting the screening. Then, by main 
taining a lower acidity in the final com 
pound, there was reduced inversion, and 
to say, the drops dried in half 
the time, invert syrup offering greater 


resistance 


strange 


moisture. 
This doubled the plant capacity, elimi 


to evaporat ion of 


nated stickiness and otherwise made im 
provements in the product, part of which 
may he 
period 


due to the shorter processing 
By way of epilog, there is to 
we added that the customer now insists 


nt the Quaker trademark on his sugar. 


TRAMPING is an 


ugar tramps. 


intrinsie quality of 
There is always the urge 
‘explore the other fellow’s accomplish 

Taking root begins at 40. The 
records many tales 
fi the migrations of the local attaches 


Typic lly : 


ments 


Mackamaxon Log 


WHEN CARLSTEN PEDERSEN reached the 
age of 16 in Norwegian Oslo. the prin 
‘pal .ctivity among the young fellows 
Was to) leave Oslo. And so Pete sailed 
‘owards Greenland for a whaling cruise. 
The dry summer climate off Greenland, 
Specially in concurrence with the cir- 
Umstinees of a wooden sailing ship, is 
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most inviting to the propagation of lice. 
In a fo’e’sle crowded with 30 fishermen, 
they grow like nobody’s business. Pete 
says they cover the floor like’ sawdust 
in a saloon and they wear a cross on 
their backs which the boys call the ace 
of spades. They are the hardiest ani- 
mals on earth in their own bailiwick 
but they cannot live in the humid trop- 
ics. Pete avers that he could not rid 
himself of the pests until he crossed 
the equator a year after he left Green- 
land waters. 

Every living thing from louse to sail- 
or must be the superior of its species 
The food which was 
provided on those old whalers did not 
pleasure, but rather 
which had to be overcome by the will to 
live. After a whale was harpooned, the 
went out in rowboats, six to a 
boat, to “bring home the bacon.” The 
whales are about 30 ft. long and power- 
ful as a tugboat. The sailors have no 
advance information as to where the 
whale may rise and sometimes he comes 
up right under the boat and spills the 
When the whale has 
heen killed, the boys chop off his head 
and hoist the carcass into the ship. Then 
they cut him into slabs and pack the 
slabs like sauerkraut into vats. 
There they ferment and convert into 
oil accompanied by the evolution of a 
horrible stench which has to be endured 
to the end of the cruise. Such experi- 
ences are interesting to recount to the 
folks at home, but not pleasant to live 
through. 


in order to survive. 


excite resistance 


boys 


voys into the sea. 


steel 


WHEN DANIELS, ow one of Great West- 
ern’s outstanding sugar house operators, 
was a chemist he learned some of the 
devices by which a foreman outwits the 
Inboratory record to save his own hide. 
Through lack of vigilance the foreman 
filter press without 
proper lixiviation. The cake contained 
excessive sugar, the record of which 
would call down the opprobrium of the 
hoss. When the sample boy was about 
task, the 


was discharging a 


to perform his foreman en- 


gaged him in conversation and plied 
him with an uproarious joke. By the 
time laughter had subsided, the press 


was cleaned out and the kid gathered 
up a less incriminating sample. It mat- 
tered naught to the foreman to make a 
liar out of the chemist. The general 
average of the chemist’s behavior was 
blameless and free of suspicion. 


HAROLD SIELAND (son of Supt. Charlie 
of Caro, Michigan) who is a seafaring 
man, had his ship blown out from under 


him. He and a fellow sailor got on a 
boat that was floating upside down. 
They heard some noise below and so 
they righted the boat and found an- 
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other sailor using the boat as a div- 
ing bell. The three drifted ashore, got 
a few days AWOL and then reported 
for duty for another cruise. 


WHEN A SHIP MOORS at our Pier 46, 
the refinery gates are carefully guarded 
by squads of tough Coast Guards- 
men. As long as the ship is there, 
no man can cross the line without 
a finger-printed Coast Guard Identifi- 
eation Card. A_ hard-boiled Guards- 
man compared Sandy’s card with Sandy 
himself in the flesh. He told Sandy he 
didn’t believe it. God could not pos- 
sibly have disfavored any guy with so 
much ugliness of appearance as the 
picture exhibited! 


A SALESMAN APPEARED with a propo- 
sition to clean surfaces of beaters, 
evaporators and heat exchangers. He 
said his experts would come into our 
plan with tanks, pumps and the solutions 
necessary to dissolve the seale and take 
over the job without interfering with 
our crew. His process was a trade se- 
From time immemorial the dis 
solution of seale has been effected by 
boiling with acids and caustic soda and 
he admitted that he also employed boil- 
ing. The chronicler’s reply was that 
the long-known fact that calcium sul- 
phate dissolves more readily in cold acid 
solutions than in hot had only recently 
been discovered by our operators and s*% 
we now apply this new knowledge with 
advantage, especially as cold acid is less 
destructive of the metals. We made 
the bantering remark that we had him 
licked and were about to hand him a 
copy of the log describing our suecess- 
ful procedures. During the few seconds 
required to search for the pages to give 


cret. 


to him, he turned on his heels and dis- 
appeared through the door flinging back 
the caustic remark, “You ought to go 


into the business!” 


AT SPRECKELS, P. W. ALSTON is affec- 
tionately known as “Gramps”—he is the 
father of six children, born variously 
in Hawaii, New Orleans, and Calif. 
When orders come for Gramps to in- 
pect some distant interests of the House, 
Mrs. Alston gathers up the family and 
follows. At Spreckels, he joins in the 
activities of the factory attaches, but 
one night he failed to appear as per 
appointment for the weekly bowling con- 
test. The young fellows of the factory 
staff waited with impatience. His car 
was at the curb, but Gramps was no- 
where to be seen. In order to prevent 
him from “pulling off a fast one”, the 
boys jacked up the axle opposite one of 
the rear wheels of Gramps’ car. When 
he later tried to make his getaway, he 
found that his starter worked and there 
was a generous puffing of the exhaust 
but no locomotion. After several in- 
spection trips around the car and some 
more pressing of the starter button, 
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| hand chisel and ratchet drill 








Gramps’ keen perception discovered the 
work of the “5th column.” Preseatly 
the block was removed and he was off 
amid the cheers of the boys. 


N. A. (LOCK) LOCKWOOD went to Grand 
Island, Nebr. in 1893 for an interview 
with Henry Oxnard to determine what 
the new beet sugar industry had to offer 
in the way of a career. He had been 
apprenticed at 12 to his father’s foundry 
and machine shop in the village of 
Nevada, Iowa. His father died when 
“Lock” was 16 and shortly thereafter 
the business was liquidated to provide 
sustenance for mother and seven chil- 
dren. Lock hit the road as an itinerant 
machinist and millwright in order to 
gain an education as a professional en. 
gineer. He had inherited the inventive 
instinct from progenitor Robert Lock. 
wood who crossed the Atlantic in 1632 
with a blunderbus of his own invention 
for operation against wild Indians as a 
volunteer in the Colonial Army. 
After the interview, Henry Oxnard 
sent Lock to Norfolk (Nebraska) as 
master mechanic of the new works. He 
possessed the versatility that such a job 
demanded at a time when the hacksaw, 
were the 


principal tools in the kit. The art of 


making sound flywheel castings as 
well as dependable speed governors 


was still a long way from _ perfection. 
When the main engine wheel exploded 
at Norfolk, Lock assembled the pieces 
and shrunk a steel tire around the rim. 
He had no scientific formulas for the 
design of the tire, but he had experienced 
judgment, and his faithfulness kept him 
on the job continuously for 40 hours 
until the plant was back in service. 
The 12-hour shift at the sugar house 
did not keep him fully occupied. When 
he was a boy his avocation was base- 
bail. He held the key position of cap- 
tain and pitcher of his team when the 
15-year-old kids went to Ames, Iowa, for 
a championship match. His team had 
nine players and no extras. During the 
nine-mile buggy ride, the first baseman 
was stricken with a belly ache which put 
him hors de combat. Lock’s cousin was 
captain of the opposing team of kids, 
and it fell upon him to pick a substitute 
from his own sand lot for Lock’s first 
baseman. He pointed to a scrawny kid 
whom he considered a dud. Lock re 
garded the lad and thought he would 
now be “skunked”, but he announced 
that he would lick the tar out of his 
cousin’s team, even if he had to take # 


kid out of the cradle. This was the 
kid’s first formal game. However, he 


proved to be a phenomenon and could 
run like a rabbit. When he was ® 
first, a single would put him home for 
a score. This kid was Billy Sunday 
who later became the famous evangelist 
Among the keepsakes of Lock’s grands 
there is a postal card written by Billy 
at Mayo’s Clinie during one of bis 
frequent confinements there. He Tf 
quested prayers. Praying was not among 
Lock’s specialties, and so he turned tle 
letter over to his eldest daughter. 

At 18 he became a near profession 
as captain of the Waco team of te 
Texas League. Some wild Texas tit 
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horns once collared him and demanded 
that he “toss the championship game” 
under penalty of bodily violence. He 
installed a flask of whiskey in his hip 
pocket and whenever he needed to stimu- 
late his courage took a slug from the 
pottle. He won by a score of 6 to 1, 
and his team mates convoyed him off 
the field. At Norfolk there was no 
opportunity to maintain baseball prac- 
tice and so to substitute for the excite- 
ment he acquired a Texas broncho that 
shied at trains. Lock’s favorite diver- 
sion was to station himself with his 
horse and buckboard on the road that 
paralleled the Northwestern track. When 
the train came along there was no way 
of restraining the broncho, and Lock 
enjoyed the thrill of the race! 
Lockwood’s principal obsession was 
his enmity toward cane sugar competi- 
tion. So strong was his feeling that 
ie attributed inferiority to the product 
from cane. He pointed out that Spain 
and other countries using tropical cane 
sugar deteriorated, while the northern 
countries, which subsisted on beet sugar, 
grew in strength and vigor! He attrib- 
uted beet sugar’s superiority to the 
frost country and the short ripening 
period. The formula C,,H,O,, made no 
impression on his reasoning. He was 
not a chemist. 

Lock conserved his nervous energy 
ty applying calmness of temper. When 
Fred Taylor, Supt. of Lewiston, Idaho, 
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complained that the bull gang had un- 
loaded a car of structural steel and 
stupidly placed at the bottom of the 
pile the items wanted first, he consoled 
Fred by one of his proverbial pronounce- 
ments, “Well, F. G., there’s one thing 
in the bible I always did believe and 
that is ‘Where there aint nothin’ be- 
prra you can’t get nothin’.” 


THE CONTROL OF A PROCESS “by-hand” 
sa hit-and-miss procedure. Adding 
‘sugar to taste” produces fluctuations 
inquality. Incidentally, it may exagger- 
ite the operator’s sense of importance. 
Doe's famous cranberry jelly machine 
roduces a standard quality of product 
vhich has won wide popularity. The 
men, having attained the complex of 
indispensability developed under the old 
utch and trial-and-error process, arbi- 
tarily dropped their work and demanded 
oubling of their wages. Competition 
‘uld not endure so sudden a cost rise, 
ind so the owner released the entire 
‘ew of aristocrats and elevated the ship- 
ping men to the operating floor. There 
"4s no interruption of plant perform- 
ace and presently the old crew returned 
® their occupation and submitted to 
Me raising of wages by progressive 
itrement. 


WANTICIPATED ADVANTAGES | fre- 
Mently develop with departures from 
"d paths. Master Sugar Boiler John 
Mausch (by avocation a great grand- 
Ather| finds a new convenience in the 
resenve of his woman assistant. When 
Me observed him fumbling the job of 
"ping his glasses with a wet handker- 
‘ief, che pulled her shirt tail out from 
mder her belt and offered assistance. 
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ANY formidable welded and riveted steel fabrications are leaving 
M Union's Shops these days. All of them are built to rigid and 
complete customers’ specifications. We know by their urgency that 
they are destined for a vital part in speeding victory and to help build 
for a great new tomorrow. Experience gained in the building of thou- 
sands of industrial boilers and pressure vessels for over half a century 
qualifies Union to build for you. * Write for new booklet on Union's 


expanded fabricating facilities. 
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=z "BP e ze @ ee FS om @) be 65 @onstoso6ea a th SS & oa z= es = = bee 
24 52522 S264 Sse 2a SRSA SAR ERP ESASEASTRRSTAR ae HSE EER ESE KS 
eee nn te 
Sp. Gr. tApproximate %, Volatile 
Product Odor 25°C Color Solidification Initial Boiling Acid Value Water in 4 Hours Compatibility 
20°C Hellige Point °C Point °C mg. KOH/g | Solubility at 105°C Ratio (1:4) 
*Butyl "Cellosolve” Oleate Mildly 0.892 8 <-45 355-360 <2 ! 0.03 N/C, E/C. 
(S-817) Fatty 
*"'Cellosolve" Ricinoleate Mildly 0.929 7 <-70 340-345 <I! | 0.14 N/C, E/C, 
(S-8 1 6) Fatty P.V.B. 
Cyclohexyl Stearate Weakly 0.890 3-4 20-22 330-335 <2 | 1.10 N/C, E/C. 
(S-247) Cyclohexanol 
Diethylene Glycol Monoricinoleate Mildly 0.972 5-9 <-60 325-330 <8 | 3.40 N/C, E/C, 
(S-138) Fatty P.V.B. 
Glyceryl Monoricinoleate Mildly 0.965 6-8 <-50 High <7 | 1.20 N/C, E/C, 
(S-125) Fatty P.V.B. Synthetic Rubbers 
*Methyl "Cellosolve” Oleate Mildly 0.899 9-10 <-40 355-360 <i | 0.34 N/C, E/C. 
(S-810) Fatty 
*Methyl "Cellosolve” Phthalate Bland 1.175 5 <-45 335-340 <5 i 0.56 N/C, E/C, C/A. 
(S-806) P.V.B. 
*Methyl “Cellosolve” Ricinoleate Mildly 0.935 7 <-60 325-330 <2 I 0.02 N/C, E/C, 
(S-786) Fatty P.V.B. 
*Methyl "Cellosolve” Stearate Mildly 0.890 2 2! 320-325 <15 | 0.24 N/C, E/C. 
(S-787) Fatty 
Tetrahydrofurfury! Oleate Mildly 0.923 6-9 2-5 330-335 <i ! 0.05 N/C, E/C, V.A.C. 
(S-804) Fatty 
— Phthalate Bland 1.194 12 <-I5 oe <4 l 1.20 C/A, N/C, E/C. 
774 

















CODES 





I—Insoluble 

N/C—Nitrocellulose 

E/C—Ethy! Cellulose 

C/A—Cellulose Acetate 

P.V.B.—Polyvinyl Butyral 

V.A.C.—Vinyl Acetate Chloride Copolymer 














{Determined by the Shriner-Fuson Percolator 
Cup Boiling Point Tube. 





*"Cellosolve” is the registered trade 
“Cellosolve"—Ethylene Glycol Monoethy! ether. 

Buty! “Cellosolve"—Ethylene Glycol Monobuty! ether. 
Methy! “Cellosolve"—Ethylene Glycol Monomethyl ether. 


name of the Carbide and Carbon Chemicals Corporation.) 








Inc. 


GLYCO PRODUCTS CO., 


+ Advertisemen' 


26 COURT ST., BROOKLYN 2, NEW YORK, U. S. A. 





MICAL & METALLURGICAL ENGIN! ERING 


= 
4 


CHE 


OCTOBER 1943 e 

















FERING 





MEETINGS AND CONVENTIONS 


MANY IMPORTANT TECHNICAL MEETINGS 
SCHEDULED FOR NOVEMBER 


AMERICAN INSTITUTE OF CHEMICAL 
ENGINEERS PLANS PROGRAM 


THIRTY-SIXTH annual meeting of the 
American Institute of Chemical Engi- 
neers will be held in Pittsburgh, Pa., 
Nov. 15-16, it has recently been an- 
nounced. Headquarters will be at the 
William Penn Hotel. 

Tentative program plans now include 
the following papers as possibilities for 
the meeting: “Enthalpy Effects in the 
Fractionation of Binary Mixtures,” by 
J. Griswold; “Behavior of Nickel and 
High-Nickel Alloys in Hydrochloric 
Acid and Hydrogen Chloride,” by W. Z. 
Friend and B. B. Knapp; “Condensation 
of Vapors of Immiscible Liquids,” by 
R. Hazelton and E. M. Baker; “Extrac- 
tion of Acetic Acid in Methyl Isobuty] 
Ketone with Water in a Wetted-Wall 
Tower,” by D. S. Brinsmade and H. 
Bliss; “Flooding Velocities in Packed 
Columns,” by O. A. Hougen and W. A. 
Bain, Jr. 

Also being considered are the follow- 
ing: “Caleulation of Plate Columns for 
Distillation of Binary Mixtures,” by 
R. R. White; “Pressure Drop and Flood- 
ing Velocities in Packed Towers,” by 
E. M. Schoenborn and W. J. Dougherty; 
“Development and Application of a Gen- 
eral Solution to Adsorption Kinetics,” 
by R. C. Briant and J. Coull; “Area 
Source Liquid Distribution Through Un- 
confined Tower Packing,” by R. S. Tour 


’ 


and F. Lerman; “Closures for High- 
Pressure Vessels,” by D. P. Meigs; 


“Chemical Engineering Applications for 
Plastics,” by T. S. Carswell and R. U. 
Haslanger; “Annular Heat Transfer Co- 
efficients for Turbulent Flow,” by E. L. 
MeMillen and R. E. Larson; “Postwar 
Planning Problems,” by P. W. Meyeringh. 


PACKAGING CONVENTION SCHEDULED 
FOR NOVEMBER 


PACKAGING Institute, 
its annual conference November 4-5 at 
the Hotel New Yorker, New York, it 
was announced recently by Joel Y. Lynd, 
president of the Institute and vice pres- 
ident, Lambert Pharmacal Co., St. 
Louis, Mo. Technical wartime packing 
problems, with particular reference to 
technical developments in packaging 
emerging from changes in the war eco- 
nomy will be the principal topics for 
discussion. 


Inc., will hold 


INDUSTRIAL HYGIENE FOUNDATION 
TO MEET AT MELLON INSTITUTE 


EIGHTH annual meeting of the Indus- 
tri:l Hygiene Foundation will be held 
at Mellon Institute, Pittsburgh, Pa., 
Nov. 10-11. _The Foundation’s Board of 
Trustees, meeting in New York on Aug. 
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25, voted unanimously for the annual 
meeting as a help in maintaining 
healthful conditions in war plants. Prac- 
tical, workable measures for the health 
maintenance of men and plants will 
comprise the program for the annual 
meeting. Foundation members and sub- 
scribers are invited to send their pro- 
gram suggestions and industrial health 
questions they wish answered. 
SOCIETY OF THE PLASTICS INDUSTRY 
MEETS IN NEW YORK 


Tue Socrery of the Plastics Industry 
will hold its fall meeting in New York, 
Nov. 8-9, at the Waldorf-Astoria Hotel. 
The will be devoted almost 
entirely to production problems 
which collective consideration, 
new materials and processing methods 
that have been developed, material sup- 
ply and allocation routine, manpower, 
civilian production, and planning the 
future of the industry. Persons planning 
to attend the fall meeting are advised 
to make rail, plane and hotel reserva- 
tions early. Subsequent notices will re- 
port on the speakers and the 
which will be delivered. 


meeting 
war 
demand 


papers 


SAKLATWALLA DELIVERS 
RICHARDS’ MEMORIAL LECTURE 


ALLOY STEELS were discussed by Dr. 
B. D. Saklatwalla of Pittsburgh, in his 
Richards’ Memorial Lecture before the 
Electrochemical Society in New York 
Oct. 14. Dr. Saklatwalla stressed in 
particular the essential constituent, 
vanadium, in modern steels which have 
made high strength combined with low 
weight possible. 

Dr. Saklatwalla was born in Bombay, 
India and graduated from the University 
of Bombay, after which he continued his 
technical education in Germany. In 


1906 the British Iron & Steel Institute 
Andrew 


of London awarded him the 
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American Society for Metals, annual convention, Palmer 
House, Chicago, IIl. 


American Petroleum Institute, 
Palmer House, Chicago, IIl. 


American Institute of Chemical Engineers, 36th annual 
meeting, William Penn Hotel, Pittsburgh, Pa. 


Nineteenth Exposition of Chemical Industries, Madison 
Square Garden, New York, N. Y. 


American Institute of Mining and Metallurgical Engi- 
neers, annual meeting, Waldorf-Astoria, New York. 





Carnegie Scholarship to carry out re- 
search on phosphorus in steel. Dr. Sak- 
latwalla commenced his industrial ca- 
reer in the United States in 1909, join- 
ing the newly-organized American Vana- 
dium Co. of Pittsburgh. Here he devoted 
his efforts to the pioneer work of de- 
vising new smelting processes and find- 
ing appropriate applications for vana- 
dium in steel metallurgy. He continued 
his activities in the field of vanadium, 
and also in connection with the produc- 
tion of ferro-chrome, ferro-silicon, ferro- 
tungsten and ferro-titanium. He was se- 
nior vice president of the Vanadium Cor- 
poration of America from 1919 to 1935, 
during which period he also designed 
special electric furnaces and control de- 
Since 1935, Dr. Saklatwalla has 
heen engaged in the development of met- 
allurgical projects in the capacity of 
independent consultant. 


vices. 


AMERICAN GAS ASSOCIATION 
CHANGES DATE OF CONVENTION 


ConF.ict of dates in St. Louis with 
baseball games has resulted in such 
hotel and travel facilities congestion as 
to make necessary a change in the dates 
for the annual meeting of the American 
Association. The executive board 
decided that the 25th annual meeting 
shall be held at the Jefferson Hotel in 
St. Louis, October 26-28. 

All members are advised to cancel 
present rail reservations and make new 
ones promptly. Hotel reservations pre- 
viously confirmed will be honored for 
dates. As far as possible the 
meetings will be arranged in the same 
order and the same relative times as 
previously for the original dates. 


Gas 


the new 


CORNELIUS FRANCIS KELLEY 
AWARDED RAND MEDAL 


AT A MEETING of the board of directors 
of the American Institute of Mining and 
Metallurgical Engineers in New York 
City, Cornelius Francis Kelley, chair- 
man of the board of directors of Ana- 
















24th annual meeting, 
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ORKING with the best quality wire it is possible 

to buy, we rely upon the most reliable of skills— 
the skill of the human mind and hand—to get all 
Newark Wire Cloth off to a good start. 


Warping the Loom Beam is the key to the precisicn 
to be found in woven wire cloth. Without the utmost 
skill, no cloth can be fully accurate in its mesh. 


In our sixty odd years of service to industry, we have 
always adhered to a policy of turning out “precision- 
made” woven cloth because cloth to be serviceable 
at all must be accurate. 


NEWARK WIRE CLOTH COMPANY 


350 Verona Avenue, Newark, N. J. 
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| If you investigate Prater Processing 


Equipment, you will find the appli- 
cation of engineering principles 


| that guarantee certain results. 


Once Prater Service establishes the 
production rate, your batches will 
be produced in uniform quality, 
and quantity, in uniform time. 
Send your inquiries for grinding 
and mixing equipment to: 


1855 So. 55th Ave. 


—<_———_ 
Eastern Representative 


BROWN AND SITES CO.. INC. 
60 Church Street New York, New York 
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Copper Mining Co. was awarded 
the Charles F. Rand Memorial Medal 
for “distinguished achievement in min- 
ing administration.” Mr. Kelley is the 
second recipient of the Institute’s Rand 
Medal, the first having been awarded to 
Mr. Robert Stanley, chairman 
of the board of the International Nickel 
Co. in 1941, 

Other than being 
poard of Anaconda Copper Mining Co. 
and dominant figure in a large group 
of associated companies, Mr. Kelley was 
a director of the New York World's 
Fair. 1939, Ine. and is a member ot 
the American Bar Association of Mon 
tana, State Bar Association, American 
Mining Congress, American Institute of 
Mining and Metallurgical 


cohda 


( rooks 


chairman of the 


Engineers. 


LIGHTING EQUIPMENT 
EXHIBITION PLANNED 


A PosTWAR annual lighting equipment 
exhibition and congress will be spon- 
sored by the Industrial & Commercial 
Lighting Equipment section of the Na- 
tional Electrical Manufacturers Asso- 
ciation, according to a recent announce- 
ment. The section believes that there 
is a definite need for: such an exhibi- 
tion in order to provide opportunity 
for manufacturers and contractors to 
meet and discuss constructive develop- 
ments and plans in this important post 
war field. 


The section has named nine 


members of an exhibition committee 
which will make preliminary plans 
toward the holding of the exhibition as 
soon as practicable after the war. 


TWO NEW MEDALS ANNOUNCED 
BY METALS SOCIETY 


ONE OF THE highlights of the 25th an 
nual National Metal Congress in Chi 
cago the week of October 18 will be the 
presentation of two newly-created med- 
als, the Gold Medal of the American 
Society for Metals and the A.S.M. Medal 
for the Advancement of Research. The 
Gold Medal will be awarded to one rec- 
ognized for outstanding metallurgical 
knowledge who has shown great versa- 
tility in the application of science to the 
metal industry. He will have exhibited 
exceptional ability in the diagnosis and 
solution of diversified metallurgical 
problems relating to different fields of 
metallurgy of one metal or individual 
fields applied to several metals. 

Recipient of the Research Medal will 
be an executive in an industrial organi- 
zation, the principal activity of which 
is production or fabrication of metals. 
He will be one who, over a period of 
years, has consistently sponsored metal 
lurgical research or development and by 
his foresight and his influence in mak 
ing available financial support has 
helped substantially to advance the arts 
and sciences relating to metals. 


SELECTIONS FROM CONVENTION PAPERS 


Chemical Manpower for Postwar Industries 

Potassium Carbonate from Wyomingite 

Adsorption of Carbon Dioxide by Caustic Solution. .178 
Load Regulators for Synchronous Converters 
Phosphate Coating for Corrosion Resistance 

Safe Concentrations of Toxic Chemicals 





CHEMICAL MANPOWER 
FOR POSTWAR INDUSTRIES 

ON THE BASIS that “today’s scarcities 
are tomorrow’s surpluses”, it is prob- 
ably safe to predict that chemical man- 
power will be available in abundance 
once demobilization is completed. The 
war industries, particularly those mak- 
ing explosives and chemical munitions, 
will quickly release thousands who have 
capitalized on the recent seller’s market 
to obtain jobs as chemists and chemical 
engineers. These men will seek and per- 
haps demand chemical work at war- 
inflated salaries, despite the fact that 
many will have had inadequate training 
and only very specialized experience. 
Some, however, will have proved their 
Worth and feel they have a real claim 
on chemical jobs. 

In addition to the war workers, we 
Must anticipate the return of an even 
larger group from the armed forces. 
There will be many reserve officers who 
Went into the services directly from the 
Universities. Others fortunate enough to 
have had a few years of industrial ex- 
perience will offer less of a problem, 
because most of them will have their 
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old jobs waiting for them. Those who 
will be most difficult for industry to 
absorb will be the boys who were drafted 
before they finished their college courses 
or who were over-accelerated and, there- 
fore, undertrained. The logical places for 
both the non-graduates and the “90-day 
wonders” is back on the campus. But 
ean they be so persuaded? 

It is to the best interest of all of us 
to see that these manpower “surpluses” 
do not dilute and depress the general 
level of professional competence. Obvi- 
ously, something more than compensa- 
tion is involved. That will be the 
approach of the unions and there will 
probably be greatly renewed activity in 
these circles immediately after the war. 

Our responsibility is to create and 
encourage greater professional conscious- 
ness among chemists and chemical engi- 
neers. That will not come from merely 
“professing” to some creed or canons 
of ethics. Only by unselfish service and 
continued interest in raising and main- 
taining the highest standards of our 
profession can we hope to obtain the 
public acceptance and recognition we 

deserve. 
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We can and should start now 


This Gives You 
“POWER OF 
SELECTION’’ 


Deming Vertical Sump 
Pumps provide wide selec- 
tivity of standard types and 
Capacities engineered for 


many kinds of service. 


Capacities of Deming Sump 
Pumps range from 10 g.p.n. 
to 3200 g.p.m. with heads 
up to 120 feet and with 
motor speeds from 860 to 
1750 r.p.m. 


Among the long list of 
owners of one or more 
Deming Sump Pumps are 
many of the largest compa- 
nies in their respective indus- 
tries. A partial list of these 
companies is included in 
Bulletin No. 4603. Write: 


THE DEMING CO. + SALEM, OHIO 


DEMING PUMPS 
the Wer Indu 





Metal-Eating Acids Go Hungry with 
Amsco-Nagle Pumps on the Line 


No clairvoyant powers are 
claimed for Amsco engineers, but 
even had they foreseen every- 
thing which has happened during 
the past four years, they could not 
have designed pumps better 
adapted to current conditions in 
the chemical process industries. 

In many such pump applica- 
tions, the cost of upkeep is more 
important than the original cost 
of the pump. This is especially 
true now, when replacement parts 
are not only a drain on the na- 
tion’s stockpile of metals, but are 
not always readily procurable; 
and the manpower to install re- 
placement parts is often lacking. 
Yet, the destructive forces of cor- 
rosion and abrasion on pump 
parts continue to operate without 
regard to wartime emergency. 
eAmsco-Nagle centrifugal pumps 
were designed for the trouble-free 
handling of corrosive and abra- 
sive materials in solution as well 
as the pumping of clear liquids. 
They have numerous features 
which substantially decrease 
maintenance attention and re- 
placements. 


The water ends are made of the 


nonferrous, 


netal, ferrous or 












Cricage Heights, Ilinets 


AMERICAN MANGANESE STEEL DIVISION 


most resist- 
to the 
destructive 
forces en- 


ant 


countered on 
the specific 
installation. 
A broad met- 
allurgical 
background, 
and thirty 
0 f 
pump build- 
ing, are back 
of 
selections. 
Also from 
the 
point of de- 


years 


these 


stand- 





sign, they 


Type “SW”, 
three vertical types, fea 


one of the 


adequately 


turing inverted inlet to 
eliminate gas binding. 


cope with 
problems involved in pumping 
acids. 

Various types of impellers are 

available to assure the greatest 
hydraulic efhiciency. One type of 
impeller is employed for han- 
dling clear liquid, another type 
for light slurry or viscous liquid 
and a third type for thick slurry 
or debris-laden liquid. Still other 
impellers are available to suit 
special operating conditions. 
(sk for Bulle- 
tin No. 940 on 
Amsco-Nagle 
pumps. 


P.78-N shows a partial 
shipment of 2” Type “TT” 
Amsco~-Nagle horizontal 
pumps for an ordnance 
plant. The water ends are 
made of an alloy re 
sistant to the acids used 
in making T.N.T. 
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in solving many of the chemical nan. 
power problems of the postwar period, 


Sidney D. Kirkpatrick, Editor, Chem. ¢ 
Met. Eng., before the American Chemica] 
Society, Pittsburgh, Pa., Sept. 6—10, 1943, 


EXTRACTION OF POTASSIUM 
CARBONATE FROM WYOMINGITE 


IN CONJUNCTION with the study of a 
process for production of pearl ash and 
soda ash from wyomingite and trona, 
the kinetics of the base-exchange reac. 


tion between wyomingite and sodium 
carbonate was investigated both in a 
l-gal. and a 100-gal. autoclave. The 


effect of concentration of reactants, time, 
and temperature on the rate of extrac. 
tion of potassium from the wyomingite 
was determined and an equation relat- 
ing these variables was derived. 

Range of temperature, ratio of Na,CO, 
to wyomingite and time studied were, 
respectively, 185-210 deg. C., 0.303- 
0.550, 0-5 hours. Microscopic examina- 
tion of the wyomingite before and after 
reaction showed that the only potassium- 
bearing mineral attacked leucite, 
indicating that the Lembert reaction 
was the only one occurring. 

It was found that at constant tempe- 
rature the relationship between extrae- 
tion of K,O, time, and initial ratio of 


was 


Na,CO,: wyomingite could be expressed 
by the equation: 
l 
log 5 -F act 
i 


where Z is extraction of K,O, lb. per 100 
lb. wyomingite, C, is equilibrium extrae- 
tion of K,O, C is initial ratio of Na,CO,: 
wyomingite, t is reaction time in hrs. 


and a is a constant. 


and CC. EB. MeCarthy 
Eastern Experiment Sta- 


American Chemical Society 
Sept. 6-10, 1943 


Stanley J. Green 
Bureau of Mines, 
tion, before the 
Pittsburgh, Pa 


ABSORPTION OF CARBON DIOX'DE 
BY SODIUM HYDROXIDE SOLUTIONS 


AN INVESTIGATION has been carried out 
to obtain data on the absorption of car- 
bon dioxide in aqueous solutions of 80 
dium hydroxide which will be of value 
for design purposes and which will com 
tribute to a better understanding of the 
the case of 

rapid and 
chemical reaction in the 

The effects on the over- 
coefficient, K,a, of 
sodium hydroxide and sodium carbonate 
the liquor, gas and 
rates, and liquor temperature 
studied, employing a 6-in. 
diameter column packed with }-in. car 
bon Raschig rings. 

The rate coefficient was found to in 
crease rapidly with increasing sodium 
hydroxide concentration up to a col 
centration of about 2-normal and to de 
further increase of sodium 
hydroxide concentration above this value 
at different constant liquor rates and 
sodium carbonate concentrations. A,@ 
was found to decrease approxin itely 
linearly with increasing sodium carbon 


mechanism of transfer for 


absorption accompanied by 
irreversible 
liquid phase. 
all gas absorption 


concentrations in 
liquor 


have been 


crease with 


ate concentration and to increase 4% 
approximately the 0.28 power of |:quor 
rate and the sixth power of ab-olute 
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quor temperature. The effect of gas 
te was found to be negligible under 
ye conditions of the test. 
A graphical correlation of K,a with 
jguor concentration is presented which 
un be used in making design calcula- 
ions. The reliability of this correlation 
proved by showing close agreement 
tween experimentally determined and 
mputed values of the volume of pack- 
x required to effect a given separation 
der conditions such that the liquor 
mncentration and temperature change 
wnsiderably over the tower height. 
Experimental results are interpreted 
s indicating that the chief resistance to 
ansfer exists in the liquid phase; in 
ut, the gas phase resistance appears 
be practically negligible. This is 
patrary to what might be expected 
om the theory and experiments of 
atta for batch absorption. Values of 
he over-all coefficient are higher than 
hose which have been reported for ab- 
rption of carbon dioxide in aqueous 
lutions of either sodium carbonate or 
iethanolamine. 


John B. Tepe, E. I. duPont de Nemours 


Co.. Wilmington, Del, and Barnett F. 
ydge, professor and head of chemical 
sineering. Yale University, New Haven, 
mn., before the American Institute of 


fhemical Engineers, New York, N. Y 

OAD REGULATING SYSTEM 

OR SYNCHRONOUS CONVERTERS 
CONSTANT CURRENT required by electro- 
tie cells cannot be obtained from syn- 
hronous converters except by continu- 
is adjustments of converter output to 
for variations in incoming 
ne voltage and cell circuit resistance. 
in large converter stations independent 
roups of converters connected to inde- 
endent be 
ade to supply a constant current even 
rhen manual control 
B exercised because adjustments in one 
ad will affect incoming line voltage 
ad thereby disturb the other loads. 

The was developed 
control automatically the output of a 
irge converter station. It utilizes con- 
act-making ampere measuring 
tal current and functioning in an elec- 
rica] motor-driven 
ntro] selected 
nverters, causing them to pick-up or 
rop-olf within limits, thereby holding 
hota] output constant. This 
rgulating system has proven satisfac- 
ty and contributes to improvement in 
verall plant performance by reductions 
“ labor and reductions in power 
rough improved load factor. 
Experience gained from the replace- 
rent of manual load control by auto- 
atic regulation employing the methods 
kscribed proven that direct cur- 
tit supplied to electrolytic cells from 
group of synchronous converters can 


mpensat e 


electrolytic loads cannot 


close 


persistent 


system described 


meters 


circuit to operate 


rheostats on several 


current 


cost 


have 


e heli practically constant. The regu- 
int} . . . 
ing system is simple, practical, com- 


Mrati 
R ope 
re © 


ets 


ely inexpensive, and trouble-free 
ition. By its use several benefits 
‘tainable which tend to reduce 
nd improve overall performance 


i the process or plant. 
These benefits are briefly: (1) the 
Products of electrolysis will be manu- 
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CONTRO 
AT NO SACRIFICE 
OF SPACE 


e The hidden ingredient in the recipe 
for effective industrial dust control is 


EXPERIENCE. 


e Pangborn engineers—working for 
all classes of industry—in field sur- 
veys and analysis—design and recom- 
mendation—production and installa- 
tion—test and operation—know many 
short cuts to the economical solutions 
of annoying dust problems. @ Note 
how they utilized waste space in a 
building recess for the erection of 
this clean-cut installation. They can 
do an equally good job for you, too. 
Write today for new Bulletin 909. 


WORLD'S LARGEST MANUFACTURER OF DUST COLLECTING AND BLAST CLEANING EQUIPMENT 


PANGBORN CORPORATION - HAGERSTOWN, MD. 
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HIS LIFE 


REX-WELD Flexible Metal Hose has met the critical test that 
demands only the best materials for our combat planes. More 
and more bombers, fighters and interceptor-pursuit ships are 
being Rex-Weld equipped. 


REX-WELD’s war service is not confined to the planes them- 
selves. In the steel mills and munition factories, on the produc- 
tion and assembly lines, everywhere that war-worthy flexible 
connections are needed, REX-WELD is rendering vital service. 


There are specific reasons for this. REX-WELD is a specially 
constructed flexible metal tubing. It is fabricated from strip 


wi 


RE metal by a precision autogenous 





welding process that produces uni- 
form, stronger wall structure plus 


Type RW-81 ie ose 
{annular corrugations) extreme flexibility. REX-WELD 


stands up under high pressures, 
high and low temperatures, extreme 





contraction and expansion. It is 
Type RW-91 seep-proof to gas, water, oil, air 


(heten! conugetions) and searching fluids. 


Available in continuous lengths to 50 ft. Both 
Steel and Bronze. 3/16" |. D. to 4” I. D. ine. 
Pressures to 14,500 p.s.i. Temperatures to 1000° F. 


Write for Engineering Recommendations 


CHICAGO METAL HOSE CORPORATION 


General Offices: MAYWOOD, ILLINOIS 
Factories: Maywood and Elgin, Illinois 
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factured at steady rates and therefore 
the control of materials to and ‘rom 
the cells may be simplified; (2) time 
spent by the converter station attend. 
aunts observing load meters and regulat. 
ing machines is greatly reduced and may 
be gainfully utilized for other work; 
(3) performance records for the cel] 
room and the converter station may be 
determined more accurately and with 
less work; for example, it is no longer 
necessary to trace the current charts 
with a planimeter in order to deter. 
mine accurately the average current or 
total ampere hours; (4) controversies 
between cell room and converter station 
personnel arising out of variations ip 
current are eliminated; (5) the “load 
factor” of the entire plant can be ip 
creased toward unity, thereby contribut- 
ing to lower purchased power costs and 
minimum firm power contracts; (6) the 
voltage of the power transmission sys- 
tem is steadier since, with converter out- 
put held constant by automatic regula- 
tion, the cumulative effects on transmis. 
sion line voltage drop caused by load 
swings in the plant itself are minimized. 


L. H, Fletemeyer, Electrochemicals Dept. 
KE. I. duPont de Nemours & Co., Niagara 
Falls, N. Y., before the 83rd meeting of 
a Electrochemical Society, Pittsburgh 
"a. 
NEW PHOSPHATE COATINGS WITH 
UNUSUAL CORROSION RESISTANCE 


PHOSPHATING of certain metals for 
increased paint adherence has come into 
widespread use in the last few years. 
In general, the purpose of coating the 
basis metal has always been to increase 
the adhesion of the supplementary or- 
ganic coating, such as lacquer. The re 
sultant corrosion resistance was thereby 
increased. As a rule, corrosion resist: 
ance of the basis metal alone never in- 
creased appreciably if no additional coat- 
ing, such as a lacquer, oil, or wax, Was 
applied after phosphating. Employing 
the predip method now makes it pos 
sible to obtain decided corrosion resist- 
ance of zinc-plated steel without a sup- 
plementary organic coating. 

The parkerizing phosphoric acid proc 
ess at first required a treatment of from 
3-4 hours. The addition of manganese 
dihydrogen phosphate produced an ap 
preciable reduction in time of treat 
ment, and somewhat later the addition 
of a small amount of a copper salt re 
duced the time to about 10 minutes. 
This shortened time permitted the use 
of the process on a conveyor system. 
Still later improvements were directed 
toward further time reduction, as well 
as spray application, and improvement 
of the crystal structure of the surface 
of the basis metal. The addition of 
alkali nitrates or nitrites was an im 
portant step in the development of bet 
ter phosphating solutions. 

Present commercial specifications for 
phosphate coatings always include 4 
subsequent treatment, because the film 
obtained has little, if any, protective 
value of its own. In the lacquering % 
zine-plated steel, the presence of cort® 
sion is still evidenced by the white po 
der formed from the zine by the subse 
quent flaking off of the organic ‘inish. 
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Stee! parts used on the inside of instru- 
ments require that there be not only 
no rust formation, but also that there 
be no other corrosion products formed 
which might get into bearing surfaces 
and increase friction. 

By the use of a special predip prior 
to phosphating, it is possible to increase 
the corrosion-resistant quality of the 
resultant film. Metal parts with this 
finish find application even without any 
supplementary organic coating. How- 
ever, When an organic coating is applied, 
such as lacquering, oiling, or waxing, 
the corrosion resistance is greatly im- 
proved over that ordinarily obtainable 
ty phosphating. The activity of the ti- 
tanium disodium phosphate predip is 
probably due to the adsorption of a 
film containing the phosphate ion on 
the metal surface prior to the treatment 
na phosphoric acid bath. The titanium 
is no doubt present in the predip as a 
solloid and possibly as a complex phos 
phate compound. 































Prefabricated stain- 
~ George Jernstedt. Westinghouse Electric Plate #7100 apne pe made 
& Mfg. Co.. Newark, N. J., before the to special order. 
Electrochemical Society Pittsburgh, Pa.. 
April 8-10. 1943 






















Recommended Safe Concentrations of Com- 
mon Toxic Substances Used in Industry 





Plate #7071 Special pipe. Baffles 
and nozzles electri- 


cally welded on. 






















































Parts per 
Million 
Parts of Air 
Ammonia 100 
Amy! acetate ‘ 400 


Aniline. . ; 5 


Chloronaphthalene 1 to 5° 


Fares Gienect ms STAINLESS STEEL and ALLOY 


= | ER 


Cadmium 0.1%! 

Carbon bisulphide. . . 201 

Carbon monoxide 100 

Carbon tetrachloride. . 100 

Chlorine aise shat 1 

Chlorodiphenyls. .. . aed 1* 

Dichlorethy! ether. . ae 15 R S 
Ether... een 400 

Ethylene dichloride... . . . 

Formaldehyde... . 20 
jasoline (bensine). . 1000 
Hydrochloric acid ; 10 
Hydrogen cyanide... .. 20 
Hydrogen fluoride : 3 



































Wall Thicknesses #18 gauge to ‘4” 





























Hydrogen sulphide 20! 

Lead 0.15* 

Manganese... 6.0) 7 — P . 

Mercury oie Prefabricated alloy piping built at the Blickman 
etha 2 

Monochlort  . 75 4 
Kirobensene | 5 plant assures you of trouble-free, speedy field 
itrogen oxides 50 ° ° ° 

von pees erection. All assemblies are carefully laid out 
Phosgene , - l . . 

= ay eee 2 and double checked for dimensional accuracy. 
Tetrachlorethane........ : i 

Tchr -3 200 Working from your blue prints or from plans 
oene (toluol 15 = 

Teehlorethylene 200) drawn by our own engineers, we can supply 
UWpentine met 200 

Xyle ne, coal ts ap } 7 ) aor ‘ i i 

fyleve, coal tar naphtha (xylol). -......... 150, complete prefabricated units and fittings in any 


Other Dusts 
Asbestos—10 million particles per cu. ft. of air. 
Dusts containing less than 10% free silica—50 million 
particles per cu. ft. air. 
sts containing from 10-70% free silica—10 million 
particles per cu. ft. air. 
s containing more than 70% free silica—5 million 
particles per cu. ft. air. 
All other dusts—50 million particles per cu. ft. air. 


Note; Dust limits include only that dust which is 10 






diameter. Straight lengths are available in 4° 
diameter and larger. All Blickman piping is 
welded by experts and has smooth insides. Call 
on us for quick delivery. 









































microns (1/2500 in.) or less in size. Equipment and tech- SEE OUR EXHIBIT ALL ORDERS SUBJECT 
tique recommended by the U. 8. Public Health Service for BOOTH 111 
a sampling must be used with these standards. There are 19th E sins F * TO GOVERNMENT 

t ood methods, but for comparison purposes they must th Exposition o 









% calibrated to this method and these standards. These 


Chemical Industries. PRIORITY REGULATIONS 
Standards are for exposures not exceeding eight hours daily. 


S: BLICKMAN, rnc. 


609 GREGORY AVENUE + WEEHAWKEN, N. J. 
TANKS + KETTLES » CONDENSERS - AGITATORS - EVAPORATERS - PANS « VATS « CYLINDERS - ALLOY PIPING 





* Milligrams per cu. meter. 
*American Standard, 
or 








Myron A. Snell, supervising engineer, 
Hartford Accident & Indemnity Co., Hart- 
ford. Conn., at the 50th annual meeting of 
the Society for the Production of Engineer 
‘ig Education, New York, N. Y., June 
27-25, 1948. 
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Test Materials— 
Control Production 


with Spectrographic Analysis 


Wallace R. Brode's 





Here is a book that gives you prac- 
tical instructions on how to conduct 
spectrographic analyses. You'll find 
everything you need—from the de- 
scription of the setting up and 
equipping of a spectrographic lab- 
oratory to the various applications 
of emission and absorption spec- 
troscopy. 

This well-known book, revised and 
expanded, includes all the latest de- 
velopments in the field of spectro- 
chemical analysis. The marked im- 
provement in methods of spectros- 
copy are reflected in the enlarged 
bibliography and numerical (spec- 
tables. Also included 
are the first published spectrum 


trum data) 


lines by elements based on the Har- 
rison M.1.T. “Wavelength Tables.” 


If your work requires testing of 


materials—get your copy of Brode’s 


“Chemical Spectroscopy ’’ today! 


Second edition 679 pages 
Illustrated $7.50 


eeccceseee: 4 PPROVAL COUPON Seeseeeeesasee 


JOHN WILEY & SONS, Inc. 

440 Avenue, New York 16, N. Y. 
Please send me a copy of Brode’s CHEMICAL 
SPECTROSCOPY on ten days’ approval. At the 
end of that time, if I decide to keep the book, I 
will remit $7.50 plus postage; otherwise I will re- 
turn the book postpaid, 


Name .. 


Address .. 6.605: 


City and State ... 


Employed by ¢ . 
C&M-10-42 
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NEWS FROM ABROAD 





REGIONAL POSTWAR DEVELOPMENT PLANS PROPOSED FOR 
BRITISH CHEMICAL INDUSTRY 


Special Correspondence 


OSTWAR PLANNING is one of the most 
P popular pastimes in wartime Eng- 
land, and it would be surprising indeed 
had the chemical industry remained en- 
tirely unaffected. There is no need for 
physical reconstruction in the chemical 
trades, such as there is in blitzed towns, 
nor must the British chemical industry 
be put on an entirely different footing, 
like agriculture, to ensure its survival 
after the war. Postwar planning in the 
British chemical industry starts from 
the assumption that, on the one hand, 
exceptional opportunities will exist after 
the end of hostilities and that, on the 
hand, competition by new pro- 
will make a return to prewar 
methods of production and marketing 
Besides, wartime experience 
has shown the value of many expedients 
particular circumstances 
and the need for closer cooperation all 
round. 

The novel ideas at 
in the British chemical trades 
summarized under three headings: 


other 
ducers 


impossible. 


used to meet 


present discussed 
may be 


Re- 


search, production, distribution. As re- 
gards research, it is generally realized 
that far greater expenditure than in 
the past will be necessary if British 
manufacturers are to maintain their 
position in the world markets. Few of 
them, however, are able to draw up and 
carry through an ambitious research 
program without outside help. They 
therefore either cooperate in re- 
search or government 


must 


rely on assist- 


ance. Both these ways have been pur- 
sued. Some of the leading pharmaceuti- 


cal manufacturers have formed a thera- 
peutical research corporation, and 
central research institutes been 
set up in various branches of the chemi- 
cal industry. The Government has at 
the same time extended its research ac- 
tivities. Not only have the official re- 
institutes greatly extended the 
scope of their work, but official agencies 
have also played a prominent part in 
activities. The 
stations by 
and indus- 


have 


search 


coordinating research 


establishment of research 


certain trade associations 








QUIMBY PUMPS 
Constant &, ppiciency 
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No metal-to-metal contact 
except at bearings and driv- 
ing gears. Clearance be- 
tween impeller elements, 
and between impellers and 
casing, eliminates wear and 
insures constant efficiency. 
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ion, since official bodies find it easier 
, collaborate with these than with 
rivately-owned laboratories. 

The problem of coordination of re- 
arch has not, however, yet been fully 
slved. While cooperation has greatly 
proved in the field of research proper, 
t has not yet been possible to arrive 
t satisfactory arrangements for the 
mtinuation of the investigations on a 
mi-industrial scale. This stage of re- 
arch requires large funds, and there 
s, of course, the question who is to 
fit from industrial opportunities 
yened by such work. Progress has been 
ude in the exchange of knowledge and 
pperience between individual manufac- 
yrers, and the authorities in charge of 
r production have done much to en- 
re that useful developments in one 
ant are made known to other pro- 
juweers. Much, however, still remains to 
done in this field, and under peace 
ime conditions some more elaborate 
mstem of exchange for information and 
perience may be necessary. Some crit- 
is go even so far as to suggest a com- 
jlete overhaul of the patent system 
vhich has not indeed kept pace with the 
alvance of industrial requirements. Less 
radical reformers will be satisfied with 
scomprehensive system for the pooling 
ad exchange of works experience. 

In the field of production most ob- 
vrvers start from the assumption that 
the British chemical industry cannot 
hope to maintain its position and to 
jarticipate in future progress unless it 
is prepared to give more thought than 
hitherto to indigenous raw materials 





















ies has helped progress in this direc- | 





among which coal features prominently. | 
Raw material consciousness has been 


stimulated by the needs of the coal min- 
ing and other basic industries, but in 
hemical quarters it is also realized that 


fill advantage of Great Britain’s | 
greatest raw material asset can only be | 


uken if the commodity coal is worked 
w into its most valuable form. Some 
ofthe leading coal mining districts were 
fore the war among the most de- 
essed industrial areas of the country, 
id all postwar plans for such regions 


& Scotland, Tyneside and South Wales | 
ire based on a revival of the coal indus- 


ty by full utilization of all opportuni- 
ties for chemical treatment of coal. 
Typical in this respect are the plans for 
the mining area of South Wales which 
have lately been published. 


ELECTRIC POWER 


It is hoped to produce large amounts 
l electric power from coal at an eco- 
tomieal price (about 0.15 d per unit) 


“d to build up a number of electro- | 


themical and electrometallurgical indus- 
ties, including the production of mag- 
“sium, aluminum, ferro alloys, and 
aleium carbide. As far as aluminum is 
MMeerned, it is even proposed (by W. C. 
Devereux, chairman of High Duty Al- 


ys Ltd.) to abandon the Bayer process | 
"favor of an alternative process for | 
Ke reduction of shale in an are furnace 


Vith coke to form ferro-silicon-aluminum 
Yhich is afterwards electrolyzed to give 
tubsta ntially ferro-silicon and alu- 
Minun:. The shale is to be pretreated to 


Al 
vanneee well 


—— 





125-lb valve with two out- 
board bearings and handwheel 
control. 


No. 587 


Power operated by air dia- 
phragm motor. Hand wheel for 
use in case of power failure. 





15 to 900 psi 


for air, gas, steam, liquids and 
semi-solids. Substitute metals 
are available for resistance 
against heat, abrasion and cor- 
rosion, 
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—————— need for non-complicated construction, sim- 
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Throughout American Industry, Butterfly 
Valves have long been recognized as the 
ideal type for the control of volume and 
pressure. With the improved R-S precision 
machined— wedge type design, these valves 
are also used with equal effectiveness for the 
shut-off of any material that flows or is 
forced through a pipe. 3 
The beveled vane seats at an angle against 
the valve body and tends to close itself under 
a pressure drop. Four to six revolutions of 
the hand wheel completely open or close 














the valve vane—that’s double-quick action. 
Manually or power operated under pres- 
sures up to 900 pounds and from extremely 
high temperatures to sub-zero refrigeration 
conditions. R-S Butterfly Valves meet today’s 








plified operation and lower over-all costs. 
Write for detailed specifications. 





VALVE DIVISION 


R-S PRODUCTS CORPORATION 


4523 Germantown Ave. + Philadelphia 44, Pa. 


BUTTERFLY VALVES 








THE wueets °F 
WILL spEED on 


THE PHILIP CAREY MFG. COMPANY 


in Canada: The Philip Carey Co., Ltd. 


Neoprene, a product of Du Pont, being 
dumped Uy, - the aa Pe kettle. 


Photo courtesy 
Nemours & Co., Ine. 


1. du Pont de 
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To the average person, production of synthetic rubber seems 
like a work of sheer magic. It is, in a sense ... yet the huge, 
emergency-developed industry that performs this modern 
“miracle” requires equipment which, for magnitude and super- 
efficiency, is almost without parallel. 


One important essential, among others, is tough, durable, 
dependable heat insulation, making possible the maintenance of 
sustained high temperatures. The selection of Carey Heat 
Insulation for some of the nation’s largest synthetic rubber 
developments, is further and convincing evidence of the Carey 
reputation for dependable quality and successful performance. 


Wherever temperatures from sub- 


zero to 2500° F. are essential, you 
will find efficient 
EA INSULATIONS made to fit the 


A nationwide engineering and distribution organization 


is at your service. Address Dept. 15 for details. 





CAREY PRODUCTS include: 


ROOFINGS . . ROOF COATINGS . 
FLOORING ... WALLBOARD .. . DUCTS FOR HEATING and AIR 
CONDITIONING SYSTEMS .. . WATERPROOFING MATERIALS .. . 
ASBESTOS PAPER and MILLBOARD ASBESTOS SWEEPING 
COMPOUND .. . ASBESTOS PIPELINE FELT 


. FIREPROOF SIDINGS ... 


Seeeeesecesesesaeeeer 





Dependable Products Since 1873 
LOCKLAND, CINCINNATI, OHIO 





1S4 





+10 
MAN-MADE Rue, 


Office and Factory: Lennoxville, P. 9. 








remove volatile constituents which may 
be collected in the form of oil, while 
the gases evolved are to be used to heat 
the shale. Alternatively, alumina 6 
a very high degree of purity—suitabl 
not only for aluminum production but 
also for the manufacture of electrica] 
apparatus—may be made cheaply from 
shale by a modified lime-soda process 
in which silica contamination of the 
final product is avoided by addition of 
a reagent to the clay or shale. 

As South Wales is close to the sea 
most raw material problems could be 
solved by imports. 
nesium, however, the raw material ques- 
tion is to be answered by use of sea 
water. If cheap electricity can be sup. 
plied on the basis of coal, the produc- 
tion of aluminum and magnesium would 
open up opportunities for the manufac. 
ture of many fabricated light metal 
parts. The solution of the coal-oil prob- 
lem is looked for in a combination of 
low-temperature carbonization with 
Fischer-Tropsch synthesis; the rich gas 
from the low-temperature carbonization 
plant would be decomposed with steam 
to yield a mixture of hydrogen and car. 
bon monoxide which would be suitable 
as raw material for oil synthesis. Up to 
the present the various interests have 
unfortunately shown little enthusiasm 
for cooperation. A Fischer-Tropsch plant 
does not yet exist in the British Isles, 
but it is claimed that by a combination 
suitable for British conditions the fol- 
lowing products could be obtained from 
one ton of coal: 7.5 cwt. of smokeless 
fuel, 4.5 gal. of butane and propane, * 
gal. of motor spirit, 25 gal. of dies 
oil, 3 gal. of refined tar acids, 20 . 
of paraffin wax, and 130 Ib. of pitc 
It is, however, realized, that to obta 
the necessary capital at low rates of 
interest government assistance would be 
required. 

It is also hoped to base chemical in- 
dustries on the limestone and dolomite 
deposits of South Wales and to use the 
sea as a source of chemical raw ma- 
terials. The various intermediate prod- 
ucts obtained from different chemical 
plants could be made the starting ma- 
terials for finished products. Special 
importance attaches in this connection 
to ecresol and phenol for the plastics 
industry and to acetylene for the manu- 
facture of synthetic rubber. It must be 
admitted that the present knowledge on 
the economic side of these contemplated 
new industries is inadequate. Even the 
most ardent protagonists of a progres 
sive policy in South Wales consider the 
establishment of a large research insti 
tute to cost £500,000 and to employ 
1,000 people essential for further devel 
opment. Until the detail problems have 
been studied, all projects for an ex 
pansion of chemical production are 
necessarily somewhat vague. 

The plans for South Wales are typi 
cal of projects ventilated for other 
parts of the country. They aim at the 
elimination of permanent unemploy 
ment by means of full utilizatior of 
local raw materials and transport ad- 
vantages. These plans need not, however 
be restricted to the coal mining dis 
tricts. It is more than likely that 
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Briti h agriculture will need far more 
shemical fertilizers after the war than 
sed to be applied before 1939, and 
Yhile such materials as phosphates and 
potash salts must of course be imported, 
there is certainly great scope for an 
expansion of the local production of 
nitrogenous materials and lime fertili- 
vrs. If chemical manufacturers can 
ok forward with reasonable assurance 
to continuing large demands for these 
fertilizer materials. installation of the 
ecessary plant will present no financial 
problem. 

As far as the distribution side is con 
ened, a greater degree of cooperation 
must be looked for in future, if only as 
a result of wartime experience. The 
above-mentioned regional production 
ind reconstruction plans envisage a dis- 
tribution of chemical materials between 
different firms on novel lines, probably 
by long-term contracts, possibly at 
prices which are not arrived at by the 
usual open market methods. As far as 
imports of chemical raw materials are 
oncerned, it seems quite likely that the 
present system of imports by govern- 
ment offices and distribution by coopera- 
tive agencies under government control 
will be continued at least as long as 
the present import restrictions remain 
in force. In the home market of con- 
sumption goods firms with an extensive 
retail organization, such as one of the 
leading pharmaceutical manufacturers, 
have been found to possess such a great 
advantage over their competitors that 
the latter will have to make special 
‘rangements to halt the trend towards 
‘e big chain-store retailers which 
hreatens to control their market 


EXPORT MARKETS 





As far as the export markets are 
concerned, British chemical manufac- 
turers believe that a considerable part 





|of their former trade has been irre- | 


trievably lost through the setting up | 


of new industries in overseas markets. 


| On the other hand, export demand for 


many of the newer chemical products is 
likely to be much bigger after the war, 
and the chemical exporters of Con- 
tinental Europe are likely to be unable, 
at least for some time after the war, 
to serve their overseas customers, 80 
that manufacturers in Allied countries 
will have to meet a greatly increased de- 
mand. British chemical manufacturers 
hope in particular that they will be 
able to strengthen their position in the 
market of coal derivatives of which 
Great Britain has always been an im- 
portant supplier. As far as specialities 
are concerned, it is hoped to arrive at 
satisfactory arrangements of a cartel 
tharacter with foreign suppliers in order 
to avoid wasteful and ruinous competi- 
tion, especially in products the produc- 
ing capacity of which has greatly in- 
‘reased during the war. Such cartel 
trrangements would, however, require 
ficial sanction, not only by the British 
tuthorities which may take a more criti- 
tal view of agreements between com- 
peting producers than in the past, but 
also by the authorities of the importing 
countries if the impression of exploita- 
tion by a monopoly is to be avoided. 











‘—_-you have set up a record 
which is only to be broken” 


—James Forrestal 
Under Secretary of the Navy 





all 
Official U.S. Navy Photograph jj 


You are talking 
our language, 
Mr. Forrestal! 


We acknowledge the honor and privilege of flying 
the Army-Navy “E” flag. We acknowledge, too, that 
this recognition comes to us for work already done. 
We fully realize the increasing need for Warren 
Pumps to meet the schedules of our Navy's building 
program. Therefore, we accept your challenge, Mr. 
Forrestal, that we have set up a record and we are 
determined to surpass it! 


WARREN STEAM PUMP COMPANY, INC. 


WARREN, MASSACHUSETTS 
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WILLIAMS 


HEAVY DUTY HAMMERMILLS 


FOR INDUSTRIAL USE . . . Grind Chemicals 
Crush 4 feet Cubes of Rock . . . Shred 
ED di ig eg gg 


Sectional view of Williams 
over-running hammermill, 
with heavy liners and 
grinding plate for lime- 
stone and other hard ma- 
terial. Particular attention 
is directed to the grinding 
plate adjustment which as- 
sures uniform close contact 
of hammers and grinding 
plate at all times. Also 
note the metal trap which 
provides an outlet for the 
escape of tramp iron. 



























Williams Hammer Grinder 
direct connected to motor, 
all mounted on heavy cast 
base. This type of drive 
is economical to operate 
and easy to install. 


Reduces 


ANIMAL... MINERAL 
VEGETABLE MATTER 


Capacity from 50 lbs. to 300 tons per hour 


@ Williams is the world’s largest organization of crush- | | 
ing, grinding and shredding specialists and have de- | 
veloped standard machines for the reduction of prac- 
tically every material whether animal, mineral or 
vegetable. Capacities range from 50 pounds to 300 
tons per hour permitting selection of exactly the 
proper size for your work. Whether you wish to grind 
chemicals to 400 mesh, crush 4 feet cubes of rock or 
shred steel turnings, you can profit by Williams’ 
experience. 


THE WILLIAMS PATENT CRUSHER & PULVERIZER CO. 


2706 North Ninth St. St. Louis, Mo. 
Sales Agencies Include 
Chicago New York Oakland, Calif. 
37 W. Van Buren St. 15 Park Row 1629 Telegraph Ave. 
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ARGEST F HAMMERMILIS 


SBA PUTT TTT 


PATENT CRUSHERS GRINDERS SHREDDERS 
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SWEDEN PRODUCES ALUMINUM 
FROM ANDALUSITE 


The Swedish aluminum plant, Sv usl 
Aloxidverkin A/B, located of Kubikeg 
borg on the Baltic coast, now produeg 
aluminum by using andalusite as ¢t 
basic raw material. Originally the pla 
was designed to produce only aluminy 
oxide, Operations were started in Mar 
1942. . 

Between 8 and 10 metric tons of ra 
material is required to produce one met 
ric ton of aluminum. Capacity of tl] 
plant has been placed at 6,000 metr 
tons of aluminum from andalusite, 
8,000 metric tons when bauxite is t 
basic raw material. Plans are to us 
bauxite when it again becomes avai 
able. 

The plant, employing 250 person 
most of whom are former sawmill work 
ers who have been retained, has bee 
operating 24 hours daily. Annual pr 
duction of 4,000 metric tons of aluminun 
is reported, including output of thg 
Marsbo plant. These two plants are thg 
only producers of aluminum in Swede 

Despite the high impurity content a 
andalusite, it is claimed that the met 
produced at Kubinkenborg is _ betweeg 
99.4 percent and 99.7 percent pure. 


NEW CHEMICAL PRODUCTION 
FOR PORTUGAL 


Sociedade Argicola e Industrial da 
Productos Quimicos has received per 
mission to establish a factory in Portu 
gal for the production of sodium sul 
phite, sodium bisulphite, sodium hyp 
sulphite, calcium bisulphite, and potas 
sium metabisulphite. 

The proposed plant will be located o1 
the Tagus River, between Lisbon and 
Santarem, and, under the terms of the 
concession granted by the Government 
it must be in operation before October 
1, 1944. 

Although the entire personnel is re- 
quired to be Portuguese, special pro; 
visions have been made to permit the 
employment of foreign technicians dur- 
ing the period of installation. 


SCARCITY OF SALT REPORTED 
IN BRAZIL 


The government of the State of Sa 
Paulo is taking steps to meet a serious 
shortage of salt in that State. 

Salt will be imported from Argentina, 
its production by evaporation will begin 
at Santos, and larger supplies are to be 
obtained from the salt pans at Cabo Frio 
in the State of Rio de Janeiro. In this 
connection, the National Salt Institute 
has agreed to remove the provision re 





stricting salt production in Rio de Ja- 
neiro to the period between September 
and April and has requested salt pro 
ducers to step up their output to 4 
maximum. 


CHILE WILL MINE SULPHUR 


Application has been made for pe 
mission to exploit a sulphur deposit 
near Loncoche, in the Province of Cat 
tin, the Chilean press announces. Work 
is ‘expected to commence in the spring 
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SELECTIONS FROM FOREIGN LITERATURE 


CATALYSTS FOR MANUFACTURE OF 
CARBON BISULPHIDE 

REACTIVITY of carbon materials used 
in the manufacture of carbon bisulphide 
can be increased by more than 30 per- 
cent through the use of certain sodium 
and potassium salts as catalysts. 

Carbons used in the experiments were 
birch charcoal, prepared from birch 
wood by heating it in a crucible furnace 
at 800 deg. C. for three hours, and peat 
coke and anthracite coal which had been 
similarly treated. The yield of carbon 
bisulphide from the reaction of the sul- 
phur fumes and carbon increased with 
the temperature up to a maximum of 
about 1,000 deg. C. The anthracite was 
found to be very unreactive as compared 
to the other carbons. It fact, 
only about 50 percent as reactive as 
birch chareoal at 900 deg. (¢ 


was, in 


Among all the salts added as cata- 
lysts, only those of potassium and so- 
dium increased the reactivity of the 


earbons. 
those of 
effect 


some such as 


had no 


compounds, 
and copper, 
such 


ealeium 


and others, 


as nickel, iron 
and particujarly silicon dioxide, actu 
ally slowed down the reaction rate. 
Sodium carbonate, sodium sulphate and 
sodium hydroxide were the most effec 
tive sodium catalysts. Their catalytic 


action on formation of carbon bisulphide 
is apparent between 700 and 1,000 deg. 
C. The optimum quantity of sodium 
carbonate that should be added is 3-4 


percent, while that for sodium sulphate 
is approximately All ex- 
perimental results have been confirmed 
on a plant scale basis. 


5-6 percent. 


Digest from “Catalysts tor the Forma 
tion of Carbon Bisulphide from its Ele 
ments” by L. J. Markovski and N. Khorosb- 
kova, Zhurnal Prikladnoi Khimii XV, No. 


5, 290-301, 1942. (Published in Russia.) 


DEFECATION WITH PHOSPHATES 


DEFECATION of with lime and 
phosphoric acid results in a voluminous 
precipitate of calcium phosphate which 
absorbs a large part of the colloidal and 
suspended impurities. This precipitate 
difficult to eliminate as it 
forms a gelatinous layer which slows up 
filtration. 

Work on this problem has shown that 
the structure of calcium phosphate in an 


sugar 


is, howev er, 


aqueous solution varies with the concen- 
tration of These 
on syrups containing 
in 200 ec. of water, fil- 
of 90 deg. with 
Buchner 
pressure. The 
pH was maintained at 6.8 and the phos- 


phosphate. experiments 


carried out 


300 g¢. of sugar 


were 


tered at a 
0.5 2. of 


temperature 
kieselguhr through a 
under 


funnel constant 


phate was 0.1 percent of the sugar. 
Check experiments with refined sugar 


showed that impurities in the sugar had 
no effect filterability of the cal- 
cium phosphate. 

This work led to the conclusion that 


on the 


the poor filterability of calcium phos- 
phate in sugar syrups is due to the 





Here at Multi-Metal, many Wire and Filter Cloth products have 
been fabricated for many different processes using a great 





variety of metals. 


Now Multi-Metal’s increased fabrication facilities are producing 
still greater variety of products to aid the war effort. 


Consult us today on your problems involving Wire and Filter 
Cloth assemblies or sheet metal fabrications. 
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| An Important and Comprehensive 
Book for Chemists Engaged in 

| the Manufacture of 

| 

| 


PAINTS—VARNISHES 
LACQUERS—PRINTING INKS 


PROTECTIVE 


| DECORATIVE 
COATINGS 


Edited by Joseph J. Mattiello 





NOW 
READY— 
VOLUME 
il 


@ ‘Timely, 
authoritative 
3 and practical” 
are the words that 
describe this book, 
for it shows how you can best 
use the raw materials now avail- 
able, how you can conserve scarce 
raw materials, and how you can 
develop substitutes for non-avail- 
| | able ingredients. 

With the aid of chemical formu- 
las, tables, diagrams, charts, and 
illustrations, the book describes, 
| | explains and illustrates the manu- 
facture and uses of colloids, ole- 
| | oresinous vehicles and paints, wa- 
| ter and emulsion paints, lacquers, 
| 






printing inks, and luminescent 
paints and stains. 


Chemists and technicians engaged 
in the manufacture of paints will 
find Volume III, in combination 
with Volumes I and II, an indis- 

ensable source of authoritative 
information on the chemistry and 
manufacture of protective and 
decorative coatings. 


Vol. | 819 Pages $6.00 
Vol. Il 658 Pages $6.00 
Vol. Ill 830 Pages $7.50 


euseesss, ON APPROVAL COUPON 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue, New York 16, N. Y. 


Please send me a copy of Mattiello’s PROTEC- 
TIVE AND DECORATIVE COATINGS, Vol. I— 
$6.00  , Vol. Il—$6.00 1 , Vol. I1I—$7.50 0), 
on ten days’ approval. At the end of that time, 
if I decide to keep the book(s), I will remit the 
indicated price plus postage; otherwise I will re- 
turn the book(s) postpaid, 


City and State 
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Correct Analyses 


Assured in Atlas 





CORROSIVE, awl 
ABRASIVE & HEA k 
RESISTANT CASTING 





At Atlas your product will receive 
i. skill of foundrymen who for over 
twenty years hove specialized in the cast- 
ing of alloy steels. Every known modern 
facility is available for making the high- 
est grade of stainless steel castings. The 
correct analyses for your casting is as- 
sured by Atlas metallurgists who have 
developed a most accurate method of 
determining the necessary analyses. The 
method of casting is dictated by the 
design of your product. 
can assist you to a greater degree if they 
are called when your product is in. layout 
form. Your inquiries are invited. 


Our engineers 


Write for illustrated bulletin. 


I | 


STAINLESS STEEL CASTINGS 


Division Atlas Foundry Co. 





540 LYONS AVENUE IRVINGTON, N. J 
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voluminous structure of the precipitate 
when it 
phosphate concentration, as is common- 
ly the case in the sugar industry, and 
to the presence of sugar during the pre- 
cipitation. Calcium phosphate precipi- 


phosphate concentration was crystalline 
and filtered readily. 

Experiments were conducted substi- 
tuting other alkaline earths for calcium. 
For example, 4 ce. of calcium phosphate 
solution (40 g. per 1.) were 


suspensions of the hydroxides of cal- 
cium, barium, strontium and magnesium. 
respectively. The accompanying table 
shows the time of filtration in each case. 


Time Required to 


Precipitant Filter 400 cc., sec. 
| Calcium hydroxide........ 180 
Barium‘ hydroxide. ...... ; 160 
Strontium hydroxide...... 120 
Magnesium hydroxide. . 60 


Although the magnesium phosphate pre- 


| cipitated in solutions of low phosphate 
| concentration 
| sugar is of superior filterability, its de- 


and in the presence of 
colorizing power is inferior to that of 


calcium phosphate. 
Digest from “Studies on Defecation with 
Phosphates,” by Kurt Loewy, Revista 


Brasileira de Quimica XV, No. 86, 105-106, 
1943 (Published in Brazil.) 


SULPHURIC ACID FOR 
ANODIC OXIDATION OF ALUMINUM 
ALLOYS 

ALTHOUGH the chromic acid method 
for producing a protective film on alu- 
minum alloys by anodic oxidation is the 
one most widely used in Soviet Russia 
today, the sulphuric acid method is be- 
ginning to gain considerable favor since 
it has numerous advantages over the 
chromic acid process. 

Protective qualities of films obtained 
by the sulphuric acid method are con- 
siderably better than those obtained 
from chromic acid, requiring less pro- 
tection from varnishes. The films also 
have a better adhering quality. Sul- 
phurie acid is the cheapest of the three 
electrolytes (chromic, sulphuric and 
oxalic acids) industrially applicable for 
this process. The use of sulphuric acid 
involves less spoilage and corrosion of 
the anode material. It can be used for 
the anodic oxidation of every type of 
aluminum alloy used in the airplane in- 
dustry. Operation with this acid is 
simpler, the process requires 30-50 per- 
cent less electric current and fewer pre- 


cautions against gases and corrosion in | 


the plant are necessary. 

Considerable new work has been done 
which has resulted in the improvement 
of the sulphuric acid process and a 50 
percent reduction in the time of opera- 
tion. The quality of the film can be 
kept constant or changed at will and 
its elasticity can be tested by means of 
a new apparatus. Solubility of the alu- 
minum in the bath can be computed with 
satisfactory precision from the change 
in weight of the sample during the proc- 
ess of anodic oxidation by using the for- 
mula, 

q=4.23a—0.53p 


in which q is the grams of aluminum 
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is formed in solutions of low | 


in an aqueous solution of high | 


added to | 
| the syrup and neutralized with aqueous 
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BULLETIN 701 
will help you solve 


The STEARNS Magnetic Type "K" Series 
is particularly adapted to magnetic sepa- 
ration of a complex nature—removal of 
iron oxides sand, feldspar, pyrites, refin- 
ing carborundum, purifying borax, con- 
centrating titanium—to mention a few 
of the many successful treatments accom- 
plished by Stearns better engineered, 
easily adjusted separators. 


Provide intense magnetic field . . . lower 
power input . . . correspondingly low 
power consumption . flexibily de- 
signed to allow one or more stages of 
magnetic separation . . . positive, de- 
pendable and economical separation of 
material heretofore considered unrespon- 


sive to such separation. 


Write for Bulletin 70! for further details. 


Make use of our ex- 
tensive laboratory 
facilities for tests of 
your material. Ask 
for laboratory Bulle- 
tin 101, 
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dissolved 
p ocess, @ 


during the anodic oxidation 
is the total amount of far- 
adays of electricity used, and p is the 
change in weight of the sample observed 
during the process, expressed in grams. 

Digest from “Development of an 
erated Method for the 
Aluminum Alloys in Sulphuric Acid.” by 
G. B. Akimov, N. D. Tomashov and M. N. 
Tiukina, Zhurnal Obschei Khimii XII, No. 


11-12, 568-584, 1942. (Published in 
Russia. ) 


BRAZILIAN SUBSTITUTE FOR GUM LAC 

A SUBSTITUTE for imported gum lac 
has recently appeared on the Brazilian 
market. This product is made from ma- 
terial extracted from the pine nut. The 
attached table physical and 
chemical properties as compared to the 
imported gum lac commercially known 
as “Orange Shellac 70-T.N.” 

It was found in tests that the Bra- 
zilian could produce a more 
brilliant varnish than the orange shellac 


Accel 
Anodic Oxidation of 


shows its 


prod uct 


Physical Properties 
Density at 20 deg. C 
Melting point, deg. C. 
Solubility in ve ad alcohol 
Viscosity at 24 
Resistance to Souitinn 24 hr. in the cold 
Heated for 15 min 


Time of gelatinization at 150 deg 


Chemical Properties 
Acidity index. ... 
Saponification index. 
Ester index...... 
lodine index (Wi ijs 1 method) 
Impurities, insol. in alcohol when heated, © 


Time of clouding in the cold, 14 percent solution NaOH. 
Time of clouding in the cold, 4 percent solution H:SOx 
C. (Heat Brown Test 


and that it could easily replace the im- 
ported product provided its penetrabil- 
ity could be decreased and its harden- 
ing time shortened so that a harder film 
would be formed. When applied to 
hard, non-porous woods the behavior of 
the Brazilian product is very similar 
to that of orange shellac. It is also 
applied in the same manner, except in 
the case of porous woods such as cedar 
which involves some difficulties. 

In its present marketed the 
Brazilian product does not yet have all 
the properties of a complete substitute 
for the imported product in the prepara- 
tion of wood varnishes with an alcohol 
base. When it is used as 50 percent of 
the material, however, it can be 
applied with satisfactory results for the 
same purposes as the imported gum lacs. 


form, 


raw 


Digest from “National Substitute 
Gum Lac,” by Sylvio Ferreira Veiga, 
Revista de Quimica Industrial XII, No. 132, 
22-2 (Published in Brazil.) 


for 


23, 1943 


Properties of Brazilian Substitute for Imported Gum Lac 


Brazilian Orange Shellac 
Product 70-T.N. 
1.243 1.110 
105 95 
Soluble Soluble 
aoe mns 0.766 0.830 
Clouds up Does not cloud up 
Clouds up Clouds up 
Instantaneous 3 min. 
15 min. 150 min. 


Did not gelatinize Gelatinizes in 28 min. 


after 607 min. 


70.31 


156. 50 241.65 

ews 134.62 171.34 
26.92 41.02 

1.7 1.60 
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TO MEET THE 


OPERATING CONDITIONS 


FOR WHICH 
THEY ARE SOLD] 


* 


Engineered for the 
special needs of the 
job... built to take 


the punishment of all- 
out operation ... any 
FREDERICK Pump is 
a model of simplicity, 
durability and_ reli- 
ability. 





The FREDERICK IRON & STEEL CO. 


Frederick, Maryland 
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DRACCO Dust Control Systems 
have proven efficient for con- 
trolling dust of all kinds under 
every conceivable condition. 
The installation illustrated above 
is in a Sintering Plant and was 
installed to collect the fine dust 
not caught by other collectors. 
lt has resulted in better working 
conditions. No matter what 
your dust problem is, consult 
DRACCO Engineers. They have 
over 25 years’ experience solving 
dust conditions of all kinds. 


@ For Further Information Write @ 


DRACCO CORPORATION 
4071 E. | 16th St. 
Cleveland 5 Ohio 
New York Office, 130 W. 42nd St. 


PNEUMATIC CONVEYORS 


* DUST COLLECTORS - 
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Are you under fire by that old enemy, corrosion? Is he attacking 





your equipment... slowing vital high-priority production... eating | © 
up profit? Then call on Ace Rubber, with its exclusive properties, a 
to give you positive security against corrosion and contamination. we 
ani 
sec 
Th 


IN the war against corrosion. Arm your equipment with | apy 
Ace Rubber and avoid costly, time-consuming replace- 
ments. Ace Rubber stands off corrosion and contamination... J ria 
is fully resistant to almost all active solutions that eat away } nec 
and eventually destroy most metals. As lining in tanks, pipe 
fittings, valves, utensils and other equipment, Ace Rubber will ] pre 





save you money, time, yes, grey hair. ee 

ra 

Ace Rubber is smooth, tough, non-porous, easy to keep clean. 4 

Case histories, some dating back a half-century, attest to the ~ 

remarkable corrosive-resistant service rendered by Ace instal- J an 

lations. Our engineering and research staffs stand ready to mat 

TANKS Ace Rubber lined and covered steel tanks con- help you, too, without obligation. # 


nected with Ace Hard Rubber pipe and fittings. 


AMERICAN HARD RUBBER COMPANY per 





11 MERCER STREET, NEW YORK. N. Y. ist 

me! 

Akron, Ohio 111 West Washington Street. Chicago, IIl. wel 
ical 

Also available: synthetic rubber linings, including Thiokol, Neoprene, etc. i 
...Saran* pipe and fittings, iron pipe size... injection moldings... thin wall and 
tubing and fittings. test 
*Trade mark of Dow Chemical Company. this 

tecl 

dat’ 

arri 







WRITE FOR YOUR FREE COPY? © ' 
of 65-page handbook of Ace Rubber 
Protection. It is a “must” reference} TEM 
book for every plant engineer. Sun 





BLOWERS Ace Hard Rubber lined and covered for pro- 


tection against acid-fume corrosion. 








: 


ACE RUBBER LINED STEEL PIPE sizes 2” up. New lining 
technique for pipe, fittings and valves reduces restriction 
to a minimum, 
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MANUAL OF INGREDIENTS 
Partnt LaporaTory Note Book. By J. 8. 


Remington. Published by Chemical 
Publishing Co., Brooklyn, N. Y. 138 


pages. Price $2.75. 
Reviewed by J. J. Mattiello 
THe Paint Laboratory Note Book, 


compiled by John Stewart Remington, is 
a compact and handy little manual in 
which the ingredients of protective coat- 
ings are conveniently arranged under 
White Pigments, Colored Pigments, Oils 
and Thinners, and Synthetic Resins, each 
section including a number of 
There is also a Miscellaneous 
full of useful data and 
apparatus used in testing. 

The arrangement by which quick and 
accurate test methods for paint mate- 
rials are readily available, without the 


tests. 
section 
information on 


necessity of wading through a mass of 
irrelevant printed matter, is the chief 
thing the author has achieved. He 


proves himself well acquainted with the 
testing phases of work-a-day paint labo 
ratory problems. 

Another thing for which the average 
paint technician will be grateful is the 


simplification of the calculations. Even 
an expert may become rusty on caleu- 
lations that he does not use every day, 


or perhaps has not even seen since he 
took his undergraduate courses. 

Perhaps it should be mentioned that 
on page 79 the weights are given in Im- 
perial pounds, and the American chem- 
ist should be prepared to make adjust- 
ments. In a future edition it might be 
well to include both Imperial and Amer 
ican pounds, 

Many useful hints, 
and descriptions of various pieces of 
testing apparatus contribute to make 
this book a valuable tool for the paint 
technician. But its principal recommen- 
dation is its compact and convenient 
arrangement, which should prove a boon 
to the practical paint chemist. 


chemical tables, 


TEMPORARY EXPEDIENTS 


SusstiruTes. By H. Bennett. Pub- 
lished by Chemical Publishing Co., 
Brooklyn, N. Y. 225 pages. Price 


$4. 

Reviewed by C. L. Mantell 

THE SUB-TITLE of the book is “A Hand- 
book of Substitutes and Alternatives for 
Chemicals, Metals, Fibers and Other 
Commercial Products Including a Plan 
for Making a Proper Choice.” The au- 
thor is the Technical Director of Glyco 
Products Co., Inc. and the Editor-in- 
Chief of The Chemical Formulary. 

The introduction to the subject covers 
three pages, a discussion of substitute 
requirements and the variables involved 
covers 47 pages, the list of substitutes 
themselves covers 158 pages, and the 
index some 23 pages, making 225 pages 
in all—truly a compact and concise 
compendium if the author has achieved 
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the sub-title. This reviewer had the re- 
action that the volume was too elemen- 
tary to be of use to the practical chem- 
ist, the works manager, or the com- 
petent technician in a manufacturing 
industry. In that “a little knowledge 
is a dangerous thing,” the volume would 
be decidedly misleading and confusing 
to a purchasing agent or those not tech- 
nically or scientifically trained who 
were searching for information. 

The aim of the volume is definitely 
commendable and would satisfy a cur- 
rent need, but in this writer’s opinion 
it has “missed the bus.” 


MANUFACTURE AND APPLICATIONS 


PROTECTIVE AND DECORATIVE COATINGS. 


Vol. III. By Joseph J. Mattiello. Pub- 
lished by John Wiley & Sons, New 
York, N. Y. 830 pages. Price $7.50. 


THIs is the third volume in a series 
of four books. It covers the manufac- 
ture and application of colloids, oleo- 
resinous vehicles and paints, water and 
emulsion paints, lacquers, printing inks, 
luminescent paints, and stains. The 
principal direction of this volume is to 
those students who look to it for guid- 
and information, and to the paint 
industry as a whole. 

Basic principles have been stressed: 
they provide a groundwork for the seri- 
ous student from which he may branch 
off on new developments of his own. 


ance 


To encourage initiative, experiment 
and the exercise of native shrewdnes- 


and ingenuity, formulations have been 
kept to a minimum They are not in- 
tended to be the last ones, or*the only 
ones, for the purpose in question, what- 
ever it happens to be. They are given 
as a guide and as a basis for discussion. 

With this general, comprehensive, and 
organized body of knowledge, the tech- 
nical men in the industry will be able 
to depend on these volumes for reference 
and guidance for many years. 


CHARTS AND TABLES OF DATA 


CopPpER AND CopPpER Base ALLoys. By 
R. A. Wilkins and E. S. Bunn. Pub- 
lished by McGraw-Hill Book Co., New 
York, N. Y. 355 pages. Price $5. 

Reviewed by S. Skowronski 

AS STATED by the authors the data 
presented in this book has been com- 
piled for the purpose of rending readily 
available reasonably complete engineer- 
ing data*on each of the many alloys of 
copper that are of commercial signifi- 
cance, and except where otherwise noted 
are based on tests conducted by the Re- 
search and Development Department of 
the Revere Copper and Brass Incorpo- 
rated. 

The book represents an enormous 
amount of work, the descriptive matter 
has necessarily had to be limited and 
the properties of copper and its major 
alloys are shown in a series of 127 tables 
and 860 charts. The charts are of uni- 
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form size, well drawn, easily read and 
fully cover the properties of the various 
alloys. 

The various properties of copper and 
its major alloys are covered in eleven 
chapters, and three additional chapters 
take up mechanical properties at low 
temperature, fatigue and corrosion-fa- 
tigue properties, and bending properties. 
Two brief appendices give methods of 
tests followed by the authors, and defi- 
nitions of terms used in the book. The 
book is well indexed which is a necessity 
in this type of book. 

The authors are to be congratulated 
on an excellent book which has long 
been needed by the copper industry, and 
its publication at this time is particu- 
larly timely, but since most of the data 
given is new, some of it is controversial 
in nature. With the mass of figures 
given in the book, some typographical 
errors are bound to occur, a most serious 
one is in Table 1 where the copper con- 
tent of tough pitch copper is given as 
99.03%. 

The book in its size, binding, and 
printing follows the style of ‘“Interna- 
tional Critical Tables”, and the publish- 
ers are to be commended for keeping the 
book reasonably priced. 


WITH AUTHENTIC PATINA 


TREATMENT OF EXPERIMENTAL Data. By 
A. G. Worthing and Joseph Geffner. 
Published hy John Wiley & Sons, New 
York, N. Y. 342 pages. Price $4.50. 

Reviewed by Dale S. Davis 

NOVELISTS, just now, seem to be striv- 
ing as never before to turn out material 
which shall be as obscure as possible. 

Many attain passages, even whole chap- 

ters, of vague, evanescent vaporings 





RECENT BOOKS RECEIVED 


The Chemistry of Powder and Explosives. 
Vol. Il. By T. L. Davis. Wiley. $3. 


So You Want to be a Chemist. By H. Coith. 


McGraw-Hill. $1.50. 
Noxious Gases, 2nd. ed. By Y. Henderson & 
H. W. Haggard. Reinhold. $3.50. 


Fundamentals of Engineering Drawing, By 
W. J. Luzadder. Prentice-Hall. $4. 


Secretary to the 7. By Q. Hazleton. 


McGraw-Hill. $1.7 


Chemical Spectroscopy. 2nd ed. By W. R. 


Brode. John Wiley. $7.50 


The Chemistry of the Aliphatic Orthocsters. 
By H. W. Post. Reinhold. $4, 
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The performance of these LAWRENCE CENTRIFUGALS 
in a wide range of chemical and process plant applica- 
tions is demonstrating their long life, low upkeep and 
maintenance cost, high economy, and raha ly opera- 
tion. Handling pulps and sludges of all descriptions— 
even those carrying fibrous materials, grit, and large 
solids—they are contributing substantially to lower pro- 
duction costs and uninterrupted production of many 
essential materials. Let us analyze YOUR pumping and 
handling costs, without obligation on your part. Write 
for Bulletin 206-2. 


The LAWRENCE VER- 
TICAL CENTRIFUGAL 
at the left handles 
sludge in a food proc- 
essing plant. The LAW- 
RENCE HORIZONTAL 
CENTRIFUGAL at the 
right, with explosion- 
proof motor, is one of 
a large order shipped 
to a plant producing 














explosives. 
LAWRENCE MACHINE & PUMP CORP. 
l 369 Market Street LAWRENCE, MASS. 


| AWRENCE CENTRIFUGALS 


FOR EVERY PUMPING DUTY 
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Which carry no meaning whatever. if 
you, too, are heartily sick of the situa- 
tion and are driven to the technical 
literature to’ find something you can 
understand, something tangible of imme- 
diate utility, seek sanctuary between the 
bright green covers of Worthing and 
Geffner’s eminently lucid and practical 
text! Deeply rooted in honest, four- 
square mathematics the book bears the 
authentic patina of successful applica- 
tion, on the part of the authors, in the 
classroom and industrial laboratory. 

It stems from the senior author’s re- 
peated impatience with fuzzy thinking 
and inadequate—even misleading—pre- 
sentation too frequently encountered in 
the published and unpublished work of 
physicists, chemists, and engineers. The 
hook is the outgrowth of a graduate 
course offered at the University of Pitts- 
burgh. 

For years your ruffled reviewer, now 
calming down somewhat, has castigated, 
in class, a text on a related subject with, 
“Gentlemen, this book by X and Y is so 
muddled and difficult that no one can 
understand it but X and Y themselves— 
and there’s some doubt about X.” Joint 
efforts are like that sometimes but that 
isn’t the way Worthing and Geffner col- 
laborate. They understand the power 
and nuances of their subject and they 
understand, too, how to present it with 
crystal clarity. Adopting much the 
technique of the colored preacher who 
revealed the secret of his evangelical 
success with “First I tells °em what I’m 
going to tell ’em, then I tells ’em, and 
then I tells ‘em what I told ’em” the 
authors lure the reader into each chap- 
ter with a titillating introduction and 
reward him with a gratifying summary 
at the end. In between he will find 
adventurous, exciting material nicely 
broken with adequate sub-heads and 
supplemented with excellent cuts, illus- 
trative examples and good sound prob- 
lems, properly documented, and drawn 
argely from the field of physics. 

The thirteen chapters deal with repre- 
sentation of data by tables, graphs, and 
equations, tabular and graphical differ- 
entiation and integration, Fourier se 
ries, normal frequency distribution, 
means and precision indices of unequally 
weighted measurements, the propagation 
of precision indices, the adjustment of 
conditioned measurements, least squares, 
correlation and the analysis of non-har- 
monic periodic functions. In the appen- 
dix there’s a splendid discussion of de- 
terminant methods with which most en- 
gineers are insufficiently familiar and 
good tables of probability coefficients and 
integrals, Chauvenet’s criteria, correla- 
tion coefficients, least squares constants 
for use with abbreviated methods, loga- 
rithms to the bases e and 10, square 
roots, and trigonometric functions. The 
bibliography of eight. pertinent fields of 
interest is most useful and the indexing 
is well-done. 

In the event. of a second edition per- 
haps the authors can be prevailed upon 
to add more problems to the chapter om 
empirical equations, to include a section 
on dimensional analysis written in the 
best manner, and to dismiss nomogra} Hy 
(p. 37) a little less abruptly. One can 
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chuck a rock anywhere, these days, and 
hit a better example of a nomographic 
chart than Fig. 9, p. 40, but the reviewer 
recovered his good humor long before 
reaching Chapters XI and XII which 
jeal so well with least squares and cor- 
relation coefficients. 

“Treatment of Experimental Data” is 
well adapted to classroom use and to 
individual study by chemists, engineers, 
ind others who can still use their mathe- 
matics. It is characterized by lucidity 
f presentation, practicality of applica- 
tion, and exceptional freedom from an- 
noying, misleading errors in theory and 
typography. The binding and mechanical 
make-up match the excellent collabora- 
tive work of a professor and practicing 
mgineer. 


FERROUS AND NON-FERROUS 


STANDARD METAL Directory, 1943 Edi- 
tion. Published by Atlas Publishing 
Co., New York 11, N. Y. 705 pages. 
Price $10. 

THE NINTH edition of the directory is 
the first published since 1940. The main 
section covers iron and steel plants, fer- 
rous and non-ferrous foundries, smelters, 
nills and fabricating plants. New lists 
added include fabricators of steel prod 
ucts, airplane manufacturers, and mer- 
hants specializing in steel products. 


TEXTBOOK 


ESSENTIALS OF COLLEGE CHEMISTRY. By 
Norman Kharasch and Helen S. Mac- 
kenzie. Published by D. Van Nostrand 
Company, New York, N. Y. 513 
pages. Price $3.50 

Reviewed by R. K. Kirk 
Tus textbook in Gollege Chemistry 
written by two teachers at the Illinois 

Institute of Technology represents a 

womewhat unusual approach to the prob- 

lm of a first year course in general 
hemistry in college. 

It opens with an Introduction of 23 
ages followed by a general section 

m the fundamental ideas of chemistry 
{150 pages. There then follow sections 
un the Theory of Ionization—30 pages; 

the Non Metals—48 pages; Electrochem- 
try and Colloid Chemistry—38 pages; 


the Metals—52 pages; Carbon and Car- ° 


on Oxides—l1 pages; Introduction to 
Organie Chemistry—83 pages; the 
Ceramic Industries—20 pages; and an 
Outline of the History of Chemistry 
(fered as an Appendix—1l7 pages. One 
outstanding innovation is the large 
mount of space devoted to Organic 
Chemistry—approximately one-sixth of 
the textual material. This section is 
WMusually good. Indeed, there is as 
much factual materia] in it as is con- 
tained in many introductory courses in 
®ganic chemistry, together with a num- 
‘er of interesting items of applied 
rganic chemistry. For example, one 
inds a three-page summary of the Chem- 
stry, .Functions, and Sources ‘of the 
Vitamins. 

However, many other sections are 
listinctly below the section on organic 
hemistry and the treatment in these 
Ig lecessarily very inadequate because 
of the severe limitations of space. One 


& 


inds, for example, no discussion what- 
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Specify CONTINEMIAL 


“DS" TAKE-UPS 


WITH PROTECTED SCREW 





Babbitted as Bronze Bushed os Anti-Friction 


Continental “D S” Take-Ups are adaptable for almost every type of 
installation, normal or heavy duty and shock loads. “D S” Take-Ups 
are ruggedly constructed, compact units having maximum ~trength with- 
out excessive weight. Welded steel frame designed to resist pressure 
from all directions, and give greater adjustment travel. Protected screw 
allows easy adjustment, longer life. 


INDUSTRIAL DIVISION 


a 





CONTINENTAL GIN COMPANY 


Avondale 
BIRMINGHAM, ALABAMA 


~ ATLANTA © DALLAS © MEMPHIS 














ORDARSON 


GHTRON 
tA. : 


REDUCES HEATING COSTS MORE THAN 
30% PER YEAR ON DEGREE DAY BASIS 


CENTRAL TERMINAL COMPANY 


of St. Louis, Mo. 


Proves savings effected since Flashtron 
was installed in steam heating a 
system, by records made available through 
meters double checked for accuracy, 
both themselves and utility company sup- 
plying steam. 


abes 


| 


1 
a 
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! 


ONLY ONE 
OF HUNDREDS 
OF APPLICATIONS 
IN DOZENS OF 
INDUSTRIES 


Lightning Fast Speed of Response 


e as incorporated i in Flashtron, provides greater 
precision in regulating industrial facters ... extreme 
accuracy in recording and indicating. 


So widely diversified are the uses In telling their experience, Central Terminal Co. 


of Flashtron in control operations— ee aon . . 
wherever precision in measuring adds: “In addition to savings in money we 


and regulating is essential—that it have improved circulation of steam and are able 
is not practicable to fully cover'the to maintain any desired temperature, in any 
scope of Flashtron’s possibilities in space.” 


i dvertisement. 

ay aS — sy To get the complete Flashtron story, send for 

The installation at Central Ter- interesting free brochure to-day. 
minal Warehouse, mentioned above, 
is just one example of how Flash- 
tron brings greater precision, and 
hence substantial economies, to 
control operations. 
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Thordarson Electric Mfg. Co. 


500 W. Huron St. Chicago, III. 
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Complete details in 


‘Buffalo 
Wy SM loth 


Is Shipped 
READY FOR 


PRODUCTIVE USE 


Strainers, baskets, filters, 
through the ‘Buffalo Wire” plant. 





screens — hundreds of varieties — are moving 
Close tolerances, accurate sizes, difficult 


shapes—such are the specifications demanded for tanks, ships and planes. 


To a large group of America’s war industries—synthetic rubber, chemical, 


process, oil refining, powder, abrasives—"Buffalo Wire” 


is delivering wire 


and metal products ready for productive use. No doubt your plant, too, can 


make profitable use of these broad services: 


to accurate dimensions 
. 


DIE-CUTTING 


shapes and circles 








FOLDER 594-BA 
free copy belongs 
in your files. 


482 TERRACE 





SHAPING forms of various 


depths 


TRIMMING, SLITTING, CUTTING 


BINDING with webbing, sheet 


metal edging 


SOLDERING several types of 


cloth into one panei 


WELDING FABRICATION on all 


types and weights of materials 


cone BUSINESS FROM COAST 
COAST FOR 74 YEAR 


RS 


BUFFALO 2, N. Y. 














SPRAY QUENCHING 


ALUMINUM PLATE 


* book prepared with the cooperation of 





Aluminum plates for the wing surfaces and fuselages of Flying 
Fortresses are quenched by large batteries of Spraco Center-Jet 
Nozzles to prevent oxidation after heat treating. Arrangement of 


the nozzles provides uniform spray distribution and an instan- 
taneous quench over the entire plate surface. This is just one 
of the many up-to-the-minute applications of Spray Engineering 
to wartime industry. Our engineers are always available for 


consultation on any new spray application problem. 






Write to 


‘\@_ SPRAY ENGINEERING CO. 


SOMERVILLE, MASS. 
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ever of normal solutions and no dis 
tinction is made between acidimetric 
equivalents and oxidimetric equivalents 
It seems unfortunate that only 11 page 
can be devoted to the chemistry of sul. 
phur, only 12 to the chemistry of nitro 
gen, only three to the chemistry of 
phosphorus and only 26 pages to the§. 
chemistry of the halogens. The very 
important topic of metals is covered 
in only 52 pages. 

Minor mistakes include a statement 
repeated three times on the same page 
implying the non existence of mona 


tomie molecules. In general, the ideas 
of ions seem to be kept in water-tight 
compartments in the book and no migra fj 
tion has been allowed into the other 


sections. This is not in accordance 
with modern practice in the teaching of 
general college chemistry. 


FAIR WARNING 


ENCYCLOPEDIA OF SUBSTITUTES AND SYN 
THETICS. Edited by Morris D. Schoen 
gold. Published by Philosophical Li- 
brary, New York, N. Y. 382 pages 
Price $10. 

Reviewed by Jerome Alexander 


THe Prerace states: “The editor felt, 
however, that a mere listing of these sub- 
stitutes (for hard-to-get materials) 
would be insufficient. He has gone fur- 
ther and has compiled an encycolpedia in 
which he has listed the materials and in 
addition has presented some of the chem- 
ical and physical properties of the mate 
rials and products.” The jacket states 
that the book was prepared “with the 
collaboration of America’s foremost fi 
chemical and industrial laboratories,” fi 
and pp. 11-13 has a list headed 
“Acknowledgment of thanks is due to 
the following organizations which lent 
their assistance in the preparation of this 
volume.” Besides the Bureau of Mines, 
National Bureau of Standards, etc., in- 
cluded under a separated heading of 
“assistance rendered,” the list includes 
the names of a number of well known 
companies, who apparently furnished 
printed publications and sales informa 
tion. A “blurb” on the turn-in of the 
jacket states: “An invaluable reference 


“Aceti 


Vineg: 
dyeing 
may | 
moniu 





the foremost chemical and industrial 
laboratories of the United States.” This 
invocation of reputable names may, in 
the opinion of whoever wrote it, give the 
book an odor of scientific sanctity; but 
a reviewer must be impersonally critical 
and consider the book objectively. 
Your reviewer estimates that by suit- 
able choice of type and spacing, about 
half the paper in the book could have 
been saved. Apart from this woeful 
waste, about one third of the type space 
is taken up by multiple listings, 
might have easily been handled in the 
Index. For example, about half of p. 186 
is used to refer “Lanthana,” “Lantha 
num sesquioxide” and “Lanthanum tri- 
oxide” to “See Lanthanum oxide,” and 
to state yt this last is “a white pow 
der; sp. gr. 6.41; soluble in acids; 
slightly soluble in water: Uses: Sub 
stitute for lime in calcium light.” 
About another third of the book is de 
voted to abortive descriptions of various 
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well-known chemicals and substances 
(which are much more extensively de- 
ibed in such books as Merck’s Index 
or in chemical dictionaries), followed 
by listings of “Uses” and/or “Substi- 
tutes” in terms so general as to be of 
trivial use and apparently culled from 
daims printed in books and circulars. 
Thus under Platinum (p. 254) appears 
the following: “Uses: Catalyst. Labor- 
atory wares of all kinds, Electrodes, 
wires, ete.- Industrial equipment. 
Jewelry, dentistry, electrical contacts, 
ete. Substitutes: Magnesium oxide. 
Molybdenum oxide. Molybdenum is a 
substitute for platinum in contact-mak- 
ing and breaking devices.” 
About another third of the book is 
devoted to listing and describing mate- 
rials known by trade names, and an 
Index of Trade Names occupies pp. 363- 
$72, including the firms that make or sel] 
the products. The editor seems to think 
well of some of these materials, for they 
are liberally listed as being suitable sub 
stitutes for other materials. 

A few items may be detailed: Page 19: 
“Acetic Acid (Methanecarboxylic acid, 
Vinegar acid) CH,COOH. Used in the 
dyeing of wool and other processes. It 
may be replaced by solutions of am 
monium sulfate and sulfuric acid, lactic 
acid and formic acid.” This is the com- 
plete entry—but two entries, as per 
parenthesis, aay: “See Acetic Acid.” On 
page 63: “Brass. An alloy of zine and 
copper with varying composition. Some 
lead or tin is at times included in the 
formulation. Small amounts of other 
metals are also added. . . . Brass plumb- 
ing has been replaced by glass plumb- 
hs ... Among other substitutes may 
be mentioned the following: Cast iron, 
silver plate, porcelain, plastics, enameled 
and plated steel, etc.” On page 105: 
‘Cotton Linters. Canada is rapidly at 
taining self-sufficiency in cotton linters. 
Canadian wood pulp is being utilized as 
source of cellulose in place of imported 
wtton linters which was previously ob- 
tained from the United States.” (That is 
hil). And on page 259: “Potash. Potas- 
ium hydroxide is known to the trade as 
potash. The term is also applied to 
potassium carbonate, potassium oxide. 
he United States is practically inde- 
pendent of foreign sources for its potash 
upply. In England it has been suggested 
by the Ministry of Agriculture that com- 
mon salt can be used as a substitute for 
potash as a fertilizer.” (That’s all). And 
m page 13 the U. S. Dept. of Agricul- 
fure, Bureau of Agricultural Chemistry 
pnd Engineering is cited for “assistance 
rendered” ! 

The paper and printing are poor, and 
juite a few typographical errors were 
ted. On the jacket, printed in lurid 
lagenta, appears the following quota- 
on: “A first rate job based on first 
and information ... not mere list- 
ngs, but the whole story: Properties, 
Solubility, Substitutes, Uses, Processes. 
0 these days of unforeseen difficulties 
nd new problems, no chemist, research 
an or planning manufacturer should 
® without it. We recommend it 
highly... .” This is signed: “Dr. A. R. 
lm Science Illustrated.” The identity of 
this reviewer and the date of publica- 
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AMERICAN 


ROLLING RING CRUSHERS 


Low Power Requirements 
. . « only one outstanding feature 


AMERICAN Rolling Ring Crushers mands. Each unit is arranged to 
are the right choice for grinding meet the particular requirement 
chemical raw materials. As the of each application—each unit 
program of war continues, existing more than fulfills all expectations 
equipment becomes more valuable for quality, quantity, endurance, 
and AMERICAN equipment _ and economy. Let us suggest the 
stands up under today's extra de- | equipment to do your job best. 


OTHER ADVANTAGES 


@ Simplicity of operation 









@ Great range of reduc- 
tion 


@ External adjustment— 
easy accessibility 


@ Compactness 


@ Exceptional power 


AMERICAN PULVERIZER CO. ‘st.‘tous. ‘wo. 














BARBER-COLMAN 


MOTOR-DRIVEN PROGRAM SWITCHES 









OR controlling sequence operations, such as a 
battery of compressor motors or pumps, a series of 
solenoid or motor-operated valves on refrigeration units, 
sprinkler systems, pasteurizers, and the like, and for 
QI aeeeeew > many other purposes. A variety of units are available 
to suit the particular needs of any system. Our engi- 
Write for Bulletin neers will be glad to provide detailed recommendations 


“CONTROLS for INDUSTRY” on proposed installations. 


BARBER-COLMAN. COMPANY actkrono, niinors 
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WHEATLEY'S 
"Syn-Rub-Seal” 


A Pliable Material Here 


> 
























q: 


CROSS WECTION DEMONSTRATING FROVCIPLE 


Pat. Applied For 


SYNTHETIC RUBBER SEAL 
FULL OPENING, SWING CHECK 


VALVE 


Equipped with Wheatley Synthetic Seal 
—a synthetic rubber ring dovetailed 
and fitted into a removable bronze seat 
also dovetailed to accept this rubber 
ring. When the bronze clapper falls 
against this rubber, a perfect seal is 
formed regardless of what irregularities 
have deposited on the seat or in the 
fluid, such as sand, scale and cuttings 
which under pressure ordinarily would 
completely cut out a hard-surfaced 
seat. 

Preferred by the United States Engi- 
neers on projects handling high octane 
gasoline. 





Sizes 2" to 24" 
Pressures 
125 Ibs. to 2000 Ibs. 
Series 15-30-40-60 
and Ludlow 
FBE - SBE - SOE & FOE 
Steel-lron-Bronze 











@ The rubber ring conforms to all de- 
posits and obstacles and makes it 
possible for this valve to seal under 
the worst conditions. 


Seels regardless of viscosity. 


Operates equally well on kerosene 
or crude. 

Absolutely silent in operation. Ideal 
for refineries and pumping stations 
where the slapping of metal check 
valve clappers is annoying. 

@ No lapping or grinding of seats 
necessary. 

Renewable bronze seat ring, into 
which the rubber ring is inserted, 
can be replaced by the standard 
metal to metal seat, if desired. 


Write for Bulletin No. CM-1 


WHEATLEY 
PUMP and VALVE MER. 


Hale Station, Sand Springs Road 
TULSA, OKLAHOMA 
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tion of this review are not given; but 
despite the enthusiasm of Dr. A. R., 
your reviewer cannot recommend that 
anyone pay $10, or even any lesser sum, 
for this book. 


LEATHER 
THE PRINCIPLES AND PROCESSES OF LIGHT 
LEATHER MANUFACTURE. By Paul I. 


Smith. Published by Chemical Pub- 
lishing Co., Brooklyn, N. Y. 408 
pages. Price $6.50. 


Reviewed by Fred O’Flaherty 

Over a period of some five to six years 
Mr. Smith published a series of articles 
in Hide and Leather. These were sub- 
sequently assembled into the present 
text in the same form. The entire book 
is based upon English tanning processes, 


The author has 
much criticism of the present workings 
of leather chemists, the bulk of which 
has no application in America. 

The author, while covering very super- 


by the editor, page 71. 





| but the only mention of this is a note | 


ficially every phase of light leather 
manufacture, evidences a great lack of 
knowledge of scientific facts. This is 
especially noticeable in most references 


to microbiological applications. 
References are given 
ters, but in most instances, 
authoritative works are ignored. 
This book may prove of general in- 
terest to American Leather Chemists, 


in most chap- | 
the more | 


but its superficial nature and incomplete- | 


ness do not lead one to confidence 
any of the detailed processes it con- 
tains. It will in no way influence pro- 
cessing of leather in the United States. 


PROTEIN SURVEY 


PROTEINS, AMINO ACIDS AND PEPTIDES 
AS Ions AND Drpoiar Ions. By E. J. 
Cohn and J. T. Edsall. Published by 
Reinhold Publishing Corp., New York, 
N. Y. 686 pages. Price $13.50. 

Reviewed by F. C. Nachod 

IN PREPARING this most complete sur- 
vey of the field, the authors have been 
assisted by John D. Ferry, John G. Kirk- 
wood, John W. Mehl, Hans Mueller, 
J. L. Oneley, George Scatchard and 
other associated workers. 

The text is divided into two main 
parts: “Amino Acids and Peptides,” 
and “Proteins.” In the first part, the 
spectroscopy and dipolar ionic structure 
is discussed by Edsall, followed by ther- 
modynamic treatment (Scatchard), acid- 
base equilibria, dielectric constants and 
dipole moments (Edsall), and chapters 
on activity coefficients of various amino 
acids by Cohn. 

The second part covers such topics as 
X-ray diffraction and protein structure, 
discussions of virus proteins, rare amino 
acids, osmotic pressure and molecular 
weight, diffusion and sedimentation 
pRenomena, and solubility studies. 

The book is clearly written and the 
editors have coordinated the papers 
written by their collaborators in an ad- 
mirable manner. Clarity in definition 
is inherent to the text. Two examples 
may illustrate this: The definition of 
dipolar ions (p. 2), substituting and 
replacing the terms Zwitterion, inner 
salt, double ion, amphoteric ion should 
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alert business and 
industry will begin 
putting. postwar 
plans into actual 
: operation. But the 
time to start the planning is now and 
the Missouri Pacific Lines can help. 





Our industrial engineers and re- 
search experts are studying future 
transportation needs and problems in 
the Central West, South and South- 
west served by this railroad. They are 
compiling at the same time informa- 
tion about industrial resources and 
advantages—tested and proven in war 
production—which will be interest- 
ing and valuable to postwar planners. 


Newer and richer opportunities will 
be open to business and industry in 
Missouri Pacific territory after .the 
war. We'll be glad to furnish facts and 
figures about them now, or make a 
special survey for you if desired. For 
prompt attention, write or wire — 


J. G. CARLISLE 








Director SUUR 
Industrial Development PACI! 
1710 Missouri Pacific Bldg. S 








St. Louis (=), Mo. 

















aTARDO WHY SHRIVER 
p P DIAPHRAGM 
U PUMPS “TAKE IT’ 


@ No contact between 


fluid and pum 
mechanism. 


In pumping difficult 
materials you can save 
a heap of trouble in 
time loss, maintaining 
and repairing pumps 
that clog and easily 


@ Positive, reciprocal 
ing double action. 

@ No packings — Nq 
leakage. 

@ Made of any metal 
rubber or plastiq 
lined. 


@ Easy to clean. 











wear out by installing 

a Shriver Diaphragm 

Pump. ... It is built with fluid-handling 
parts of any suitable metal or rubber co¥ 
ered. Moving parts are not exposed to the 
fluid. It delivers at pressures to 100 p 
with a suction lift as high as 18 ift., @ 
on heavy sludges. No clogging, no pac 

no leakage. Easy to inspect and clean. 
operating expense. Write for Bulletin 
112. 
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B® INDUSTRIAL & COMMERCIAL 
1 BURNERS & FURNACES 


Dpening time adjustable, 5 to 60 seconds. 




















idest range in pressures..Handles up to 5 Ibs. 


idest range of sizes. Available from 34” to 
1.P.S. for manufactured, natural or I.p.g. 


ple power is available for louvre control. 
per arm easily rotated to any desired 
ition. 

current consumption. In sizes up to 12“ 
/S., uses but 8 watts. 


Write for Catalog 52. 


Use it as your buyer's guide. 
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ALLEN AVENUE 
Boston * New York 
iphia @& Cleveland 


CONTROLS 


GLENDALE 1, CALIF. 
Detroit * Chicege * Delles 
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004 Finite 
MOTORS 


BALDOR Streamcooled MOTORS 
me totally enclosed, externally ven- 
tltted and therefore 100% Protected 
tgainst Dust, Dirt and Damage from 
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form a sound basis for a uniform nota- 


ion of net charge and 
dipolar substances 


(p. 93) will be helpful to the reader 


who enters this se 
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Manual of A.S.T.M. Standards on Ke- 


fractory Materials. 


Published by Ameri- 


can Society for Testing Materials, 260 S. 


Broad St., Philadelphia 2 
Compilation 


Price $1.50. 
standards on refra 


201 pages. 
A.S.T.M. 
with 


Pa. 
of all 
materials 


ctory 


other pertinent information and data. In- 


cludes new " 
fractory mortars, fi 
tories, methods of 


standards 


air-setting re- 
plastic refrac- 
for measuring 


for 
reclay 
tests 


shrinkage, spalling and workability index 


of fireclay plastic 
method for 


ductivity of insulati 


Controlled Materials 
Maxwell 


by Manning. 
Bridgeport, Conn. 1 
assist key 


and 


measuring 


individuals ; 
distributor organizations 


refractories, and a 
the thermal con- 
ng fire brick. 


Plan. Published 
& Moore, Inc., 
2 pages. Prepared to 
in war industries 
gaining a 


sound working knowledge of CMP. 


Studies in 
the James P. Lincoln 
tion, Cleveland, Ohi 


Are Welding. 


Published by 
Arce Welding Founda- 
oO. 1295 pages. Price 


$1.50. Contains 98 papers on arc welding 


submitted 
dustrial Progress A 
tains a large 
welding design appli 


in the Foundation’s recent In- 


ward program. Con- 


amount of authentic arc 


cations, together with 


welding data which may be translated into 


new applications. 


Jobs and Security for Tomorrow. 
Pamphlet No. 


M. S. Stewart. 


By 
84 pub- 


lished by Public Affairs Committee, Inc., 
30 Rockefeller Plaza, New York 20, N. Y. 


31 pages. 


Price 10 cents. 


Contrasts Amer- 


ican emphasis on jobs in postwar think- 
ing with the insurance approach contained 


in the British Bever 


Renegotiation. 


Published by 


idge Plan. 


National 


Machine Tool Builders Association, Cleve- 


92 


land 6, Ohio. 
believes that the p 


pages. 


The Association 


rocedure followed in 


renegotiation of war contracts is contrary 
to the national interests during either war 


or peace and is unne 
the future existence 
business. 


Handbook of Prod 
lished by the Resear 
ica, 292 Madison 
N. Y. 148 pages. 


scessarily endangering 
of certain classes of 


uction Controls. Pub- 


‘ch Institute of Amer- 


Ave., New York 17, 


How to operate under 


CMP scheduling priorities. Reprinted from 


the 


Business and Defense 


Coordinator. 


Chemical Treatment of Cooling Water. 


By W. A. Tanzola. 
85 published by W. 
Philadelphia, Pa. 


problems encountered 


4 pages. 


Technical Paper No. 
H. and D. Betz, 
A study of the 


in cooling water 


system. Methods and commercial chemi- 
eals used for prevention of scale forma- 


tion, corrosion and 
viewed. 


biological fouling re- 


Industrial Directory of South Carolina. 


Bulletin No. 5 


(revised), 


compiled. by 


South Carolina State Planning Board, 


Columbia, 8S. C. 


April 15, 1943. 
by products and by 


War-Time Worker’s Handbook. 
Published by National 


Sc. Creft 
men’s Institute, 
pages. 


De 


ployees by employers. 


187 
total of 4,855 establishments. 
and additions have 
Industries are classified 


Records a 
Revisions 
been made up to 


pages, 


counties. 


By A. 
Fore- 


ep River, Conn. 28 


Prepared for distribution to em- 


A means to speed 


production and maintain harmonious labor 


relations. 
A 
32 


N pages. 


tives. 


Nation Rebuilds. 
dusco, Inc., 425 Fourth Ave., New York 16, 


Published by In- 


Price 10 cents. The 


story of the Chinese industrial co-opera- 


The Production of Lump Charcoal from 


Pine Sawdust Without a Binder. 


Basore and O, C. 
Bulletin No. 14. 


By C. A. 


Moore. Engineering 


Published by Engineer- 
ing Experiment Station, 


Alabama Poly- 


STRETCH 
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HOMO-MIXER'S 


ADVANCED PRINCIPLE 


STATOR TURBINE Fins 











I npustry must win the race 
against time! But more than a 
great time-saver is the Eppenbach 
HOMO-MIXER. It’s also engi- 
neered for finer diffusion, 

Its principle is wholly differ- 
ent. There is no vortex, no air 
to affect the mixture. Only a 
fraction of the mass is worked at 
one time, creating more uniform 
dispersion. The material is rap- 
idly forced up from the air-free 
bottom by the stationary turbine 
fins. With tremendous pressure 
and turbulence, the flow surges 
upward, outward and down. The 
entire batch completes this cycle 
in just a minute or two. No 
clamping to tank, no setting at 
angle, no vibration. 


HOMO-MIXERS are doing 
a big job in process plants 
today — batteries up to a 
hundred! Write us! 

















abc s. - 


y Equipment for Over 30 Y 


44-02 llth STREET 
LONG ISLAND CITY, N. ¥ 
































SCRUBBING 
GASES 
? 













Fig. 645 




































Are P ve scrubbing nozzles 
as efficient as you think they 
could be? Do they resist the 
corrosion or wear conditions 
satisfactorily? Produce the 
breakup and distribution you 
would like? 


Right now thousands of 
Monarch Fig. 645 nozzles 
are scrubbing all kinds of 
gases all over the world. ... 
Perhaps they can do a better 
job for you! 


Outline your spray problem 
for us—If your liquid can be 
sprayed with direct pressure 
at all—Monarch can furnish 
the nozzles. 


NOZZLES FOR: 


OIL ATOMIZING 
HUMIDIFYING 

AIR WASHING 
DESUPERHEATING 
SPRAY PONDS 
MILK POWDERING 
ACID CHAMBERS 
CONCRETE CURING 













WRITE—While you think 
of if. 


MONARCH MFG. WKS, INC. 


2730 E. WESTMORELAND ST. 
PHILADELPHIA 34, PA. 
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technic Institute, Auburn, Ala. 32 pages. 
Report of an investigation to find a satis- 
factory method for the profitable disposal 
of the large amounts of finely divided 
wood wastes available in the South and 
West. 


Tennessee—Land of Industrial Advan- 
tages. Published by Department of Con- 
servation, Nashville, Tenn. 24 pages. An 
illustrated booklet which highlights the 
State’s major industrial opportunities. 


Bibliography of References to the Lit- 
erature of the Minor Elements, Fourth 
supplement to the third edition. Com- 
piled by L. G. Willis. Published by 
Chilean Nitrate Educational Bureau, New 
York, N. Y. 92 pages. Latest in a 
series of bibliographies on the relation of 
minor elements to plant and animal 
nutrition. 


Engineering Index—58th Edition. Pub- 
lished by Engineering Index, Inc., 29 


39th St.. New York, N. Y. Price $5" 


GOVERNMENT PUBLICATIONS 


The following recently issued documents are available at 


Twenty-five thousand annotations of 4 
ticles and 40,000 cross references. 































Are You Overlooking Anything in » 
Post-War Planning? Published by Alt rn 
J. Silberstein, 9 East 40th St., New Yo 
—. = 27 pages. An advertis 
agency enumerates seven immediate be 
fits and six future benefits which ey 
business can achieve by beginning pn 
to plan its post-war operations. 


Proceedings of the West Virginia 
Mining Institute, 1941-1942. Published 
West Virginia Coal Mining Institgg. 
Morgantown, W. Va. 153 pages. 
presented at the thirty-fourth and thi 
fifth annual meetings and the sump 
meeting of 1941. 


Foremanship and Accident Preve 
in Industry. Published by Enginee 
Department, American Mutual Liabj 
insurance Co., Boston, Mass. %4 p; 
An aid in teaching foremen their res 
sibilities. 






prices indicate 


from Superintendent of Documents, Government Printing Office, Washington§, - 


D. C. In ordering publications noted in this list always give complete titl 
Remittances should be made by postal money orders 
check. Do not send postage stamps. All publications are i 


and the issuing office. 
coupons, or 


paper cover unless otherwise specified. 
let is free and should be ordered from 


First Aid Treatment for Survivors of 
Disasters at Sea. Bureau of Medicine and 
Surgery, Navy Department. Price 5 cents 

Shipyard Injuries and Their Cases, 
1941. Bureau of Labor Statistics Bulle- 
tin No. 722. Price 10 cents 

Wage Structure of the 
Metals Industry, 1941-42. 
Labor Statistics Bulletin No. 729 
10 cents 


Nonferrous 
Bureau of 
Price 


Consumers’ Cooperation in the United 
States in 1941. Bureau of Labor Sta- 
tistics Bulletin No. 725. Price 10 cents 

A Handbook for Air Kaid 
Office of Civilian Defense 
tion 1001-3. Price 10 cents 


Wardens. 
OCD Publica- 









When no price is indicated, pamph 
Bureau responsible for its issue 






Treatment of Burns and Prevention f-’ 
Wound Infections. Revised April 19 
Office of Civilian Defense OCD Publi 
tion 2203-1. 

Plant Protection’ for 
War Department Pamphlet No 
tainable from Internal Security 
Office of the Provost Marshal 
Washington, D. C 





Annual 


Manufacture "*"*, Y 


32-1. 
Divisi 
Gene 











The Effect of Moisture Content on 
Bursting Strength of Fiberboard. | 
vised May 1943. Forest Products Labo 
tory Technical Note Number 168 
















Relative Slipperiness of Floor and D 
Surfaces. By Percy A. Sigler Bur 
of Standards Building Materials 













“Best pump buy 
we ever made” 





..- from a letter by a chemical process 
plant executive to Taber. 
Pump illustrated is used extensively for 


handling Oleum, Concentrated Sulphuric 
Acid, Mixed Acids, etc., because: 


i> Liquids handled do not come in contact 


with pump stuffing box. 


E> Repacking interruptions reduced to a 


minimum. 


F> To compensate for non-lubricating prop- 
erties of liquid or other chemical solu- 


tions pumped, larger bearings are used. 
E> Damaging vibration is prevented by lar- | 


ger shaft diameters. 


For complete information write for 


sae BULLETIN V-837 





TABER Pump (Co. 
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294 ELM STREET 
BUPFALO, N. Y. 
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yctures Report BMS100. Price 


ts. 
fect of Incentive Payments on Hourly 





‘ in y mings. Bureau_ of Labor Statistics, 
Jew Y lletin No. 742. Price 5 cents. 
dvertisgiuditing Absenteeism: Absence Record 
iate berms in use by Representative Firms in 
‘ich eygar Industries. Division of Labor Stand- 
ning ngs, Special Bulletin No. 12-A. 
vederal Legislation, Rulings, and Regu- 
ns Affecting the State Agricultural 
ginla GAperiment Stations. Department of 
blishedffriculture, Miscellaneous Publication No. 
Instita, 
*. Papivethods of Analysis and of Reporting 
nd thith.e Composition of Textile Products, 
2 SUMMitional Bureau of Standards, Commer- 
] Standard CS65-43. Price 10 cents. 
Prevenglineral Wool; Loose, Granulated, or 
nginee ted Form, in Low-Temperature Instal- 
Liabgeions: National Bureau of Standards 
mercial Standard CS105-43. Price 8 


ts. 

farthenware (Vitreous-Glazed) Plumb- 
Fixtures. Bureau of Standards, Com- 
rcial Standard CS111-43. Preliminary, 
meographed. 

Adsorbent Clays, Their 
operties, Production, and Uses. 
Nutting, Geological Survey 
&-C. Price 20 cents. 
Stream-Gaging Procedure. A Manual 
scribing Methods and Practices of the 
logical Survey. By Don M. Corbett 


Distribution, 
By P. 
Bulletin 


( 
_ : a others. Geological Survey Water- 
Pamphioniy Paper 888. Price 65 cents. 
| W8UCexplosion Hazards of Combustible 
esthetics. By G. W. Jones, R. E. Ken- 
— y, and G. J. Thomas Bureau of 
ines, Technical Paper 653. Price 15 
pril 19 ts 
> Poe” 
Annual Report of Research and Tech- 
a gic Work on Coal, Fiscal Year 1942. 
S41 A.C. Fieldner and W. E. Rice. Bureau 
Divis Mines, Information Circular. I. C. 7241. 
Gens meographed. 
Stenches for Emergency Warnings in 
tal Mines. By D. Harrington and J. 
nt on East, Jr. Bureau of Mines, Informa- 
ird fn Circular. I. C. 7246. Mimeographed. 
> Labo cooperative Fuel-Research Motor-Gaso- 
¢ Survey, Winter 1942-48. By A. J. 
and paeezemer and O. C. Blade. Bureau _ of 
Buragnes, Report of Investigation. R. I. 3716. 
rials a ™eographed 
saat Experimental Chemotherapy of Burns 
d Shock, III. Effects of Systemic 
erapy on Early Mortality. By San- 
M. Rosenthal. Public Health Re- 
rts. Reprjnt No. 2467. Price 5 cents. 
Gasproof Shelters. War Department, 
al Manual, TM 3-350. Price 15 
8. 
Decontaminating Apparatus MSAIl1. 


ar Department, Technical Manual TM3- 
Price 60 cents. 


Classification Bulletin 


of the United 


ates Patent Office From July 1, 1942 
December 31, 1942. Document No. 
Pricing in War Contracts. War De- 


tment, Army Service 
601. Mimeographed. 

Community Action for Post-War Jobs 
d Profits. Bureau of Foreign and 
mestic Commerce, Industrial Series No. 


Forces Manual 


Report of the National Patent Planning 
mmission. House Document No. 239, 
th Congress. Price 5 cents. 
Instructions for the Operation and 
aintenance of Electrical Measuring In- 
~~ wee Bureau of Ships. Price 10 
nts, 

Instruction for the Operation, Care, and 
piste of Compressed Air Plants. Bureau 
Ships Price 10 cents 

Statistics of Income for 1940—Part 1, 
Pmpiled from Individual Income and De- 





mse Tax Returns, Taxable Fiduciary 
come and Defense Tax Returns, Estate 
ax Returns, and Gift Tax teturns. 
ureau of Internal Revenue. Price 30 
nts. 
Standard Commodity Classification Vol. 
tandard Classified List of Commodi- 
S War Production Board, Technical 





26. Price $1.25. 

Census of Agriculture, Vol, III, General 
Pert, Statistics by Subjects. Bureau of 
e Census. 16th Census of the U. S.: 
40. Price $3.00, Cloth. 

Statistics of Railways in the United 
tes, for the Year Ended Dec. 31, 1941. 
Merstate Commerce Commission. Price 
%5, Cloth. 

Statistics of Class I Motor Carriers, for 
Year Ended Dec. 31, 1941. Interstate 
eece ~Commission, Statement No. 
0. Price 50 cents. 
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STAINLESS-STEEL 
CASTINGS 


WITH 
INCREASED 


CORROSION 
RESISTANCE 








Here are the Facts 


DENSICAST—the new Cooper idea for casting 18-8 stain- 
less steel and other high-chrome alloys—provides: Refined 


grain structure, greater elongation and reduction of area 


and frequently higher tensile strength, as well as increased 


corrosion resistance. 


If you are interested in stainless steels with character- 


istics such as these, write for complete information. We 


shall be glad to discuss your casting problems with you 


and give you the benefit of our experience in the develop- 


ment of new alloys and new methods of producing corro- 


sion, heat and abrasion resisting castings. You will not be 


obligated in any way. 


i aes 


THE 


ratory con 
© i Gnished products. 
@ Dual foundry .-- 
chine molding. 
@ Centrifugally-cas 
@ Heat treating © 
feet in size. 

ine shop. : - 
o Meat stainles 


t castings. 
f castings U 


s steel. 
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Only aALuoy FOUNDRY 
trol over raw materials 
both hand and ma- 
p to six 


specially equipped 





cleaning 
electrolytic 


ight. 
surfaces ren, polished oF 


one ounce to two tons. 


a-ray inspection. 
ys to meet 


@ Improved 
Lustra-cast 
leaves all 

@ Castings 
fully machined .- - 
@ X-ray and Gamm 


@ Development of special allo 
unusual requirements. Bias 
@ Technical consulting § 





HE Cooper ALLOY FOUNDRY CO. 


HILLSIDE, NEW JERSEY 





THREE FULLY 
PROVEN FEATURES 


The post-war era may be years 
—or only a few short months 
away. The tides of battles and 
Nations are running faster and 
faster. Peace may fall upon 
us with a shattering sudden- 
ness. In the less hurried days 
of peace, the buying of machinery and equip- 
ment is sure to be upon a more keenly exact- 
ing basis. It is then that Layne's three great 
and fully proven features—Quality, Efficiency 
and Reliability, will reach new heights of ap- 


preciation. 


Building Turbine Pumps and Well Water 
Systems skill, patience, knowledge 
and experience. In all of these attributes, 
Layne leads the world. That leadership is 
today, and has long been many times greater 
than that of any competitor. Such a record 
cannot be discounted. 





F 
5% 
dé AY 


requires 


Layne Turbine Pumps and Well Water Sys- 
tems are built with the utmost precision and 
from the world's finest and most practical 
materials. They offer the highest in effi- 
ciency, longest years of life, lowest upkeep 
cost and the most reliable service. 


For illustrated literature, address Layne & 
Bowler, Inc. General Offices, Memphis 8, 
Tennessee. 


AFFILIATED COMPANIES: Layne-Arkansas Co., 


Stuttgart. Ark. * Layne-Atiantic Co Norfolk, 
Va . Layne-Central Co Memphis, Tenn . 
Layne-Northern Co Mishawaka. Ind. * Layne- 
Louisiana Co Lake Charites. La * Louisian 
Well Co Monroe, La * Layne-New York Co 

New York City * Layne-Northwest Co Mil- 
waukee. Wis. * Layne-Ohio Co., Columbus, Ohio 
* Layne-Texas Co Houston, Texas * Layne- 
Western Co Kaneas City. Mo. * Layne-Western 
Co. of Minnesota. Minneapolis, Minn. * Interna- 
tional Water Supply Ltd.. London. Ontarto, Canada. 


LAYNE 


WELL WATER SYSTEMS 
DEEP WELL PUMPS 


Builders of Well Water Systems 
for every Municipal and Industrial Need 
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MANUFACTURERS’ LATEST PUBLICATIONS 








ne, 299 
Bulletin 











i the us 
ha os Ee ; ‘ ber deve 
Publications listed here are available from the manufacturers themselves, with. Jadorato 
. . ‘2 . . . . 4 ro 
out cost unless a price is specifically mentioned. To limit the circulation of ~ Mad 
their literature to responsible engineers, production men and executives, manu. - 
facturers usually specify that requests be made on business letterhead, fharts # 
Open ; 
Turret Lathes. South Bend Lathe of the engineering progress made in em Jo 
Works, South Bend, Ind.—Catalog 901— concern during the past year. Contaj atalog « 
12-page booklet describing and illustrat- 212 drawings and photographs and exte eens 
ing this concern’s line of Series 900 and sive engineering data in diagram and te ¢ 
Series 1000 turret lathes designed for form. photogra 
high-speed machining of small chucking erial. 
and bar work requiring close tolerances. Infra-Red Heating. North AmericgpP™ St 
Well illustrated. Electric Lamp Co., 1014 Tyler St, P 
Louis, Mo.—8-page pamphlet dealing wi 4yn4 
_ Synthetic Rubber Chemicals, Hercules infra-red ray drying and heating and ¢ — 
Powder Co., Wilmington Del.—8-page pre- line of “‘Dritherm” infra-red ray carpqpecnnice 
liminary report on the use of various lamps put out by this concern. Inclug aang | 
chemical products from pine wood as numerous diagrammatic drawings aq@ter!@ 
softeners and tackifiers in the compound- price lists. ized 
ing of synthetic rubber. Includes tables urfaces 
that give properties and comparative Fire Protection. Walter Kidde & c@t teat 
values in a typical GR-S tread-stock for- Inc., 140 Cedar St., New York, N. Y.—i@% Pa) 
mula of several naval stores chemicals. page edition of this concern’s house org d a 
Includes comparative values on tack, plas- “High Pressure” which deals with variog™® © 
ticity, resilience, compression se tear aspects of fire fighting with the use , 
test, heat build-up, flex outgrowth and compressed gases. Well illustrated §,CO™?’ 
aged elongation for eight naval stores photographic reproductions. hinery 
products. ooklet 
Fire Fighting. Walter Kidde & cgas Cor 
Industrial Directory. South Carolina Inc. Belleville, N. J.—36-page illustratgpemee™!” 
State Planning Board, Columbia, S. C.— manual on how to teach fire  fighti ficienc; 
Bulletin 5—187-page’ revised industrial Gives simple instructions and illustratg@mcienc 
directory of the State of South Carolina. fundamental facts about fires and thegrction, 
Includes data on industries classified by control. Also discusses briefly the usugWer: 
products and by counties. Includes tex- varieties of extinguishers, including mnect< 
tiles and their products, forest products, concern’s built-in. carbon dioxide eplustrat 
chemical and allied industries, stone, clay tinguishing systems. Well organized ane™é dia: 
and glass products, etc. written in simple language. are-W 
Rubber Gloves. The B. F. Goodrich Tower Packing. The United Statg@tic Co 
Co., Akron, Ohio—Catalog Section 9035— Stoneware Co., 60 E. 42nd St., New Yorge2A27' 
4-page section dealing with this concern’s N. Y.—Bulletin 61—16-page booklet deagormat) 
industrial rubber gloves made by the anode ing comprehensively with tower packi f are 
process for depositing latex on a form. of various types. Illustrates and give:irome- 
Discusses outstanding advantages of these advantages, outstanding features, oat proofed 
gloves, describes briefly the anode process, plications of the various types of packinget@tors 
and gives specifications. Illustrated. Contains numerous engineering charts amee2d_P 
tables with dimension data. hipper' 
Equipment. Allis-Chalmers Mfg. Co., ets of 
Milwaukee, Wis.—64-page annual review Chemurgic Rubber. Wishnick-Tumpee ~ oe 
7 Conde 
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j Ask for Catalog No. 58 
Ske which gives full details 
¢ <> about Reading Chain Hoists 
to meet your needs, A note 





on your company letter- 
head will start your copy 
on its way. 


Reading Chain & Block Corporation, 2105 Adams St., Reading, P¢. 





e OCTOBER 


1948 


CHEMICAL & METALLURGICAL 



















“2 UPPER HOOK 
STEEL CROSSHEAD FORCED STEEL 
RIGHT HAND FRAME 


STEEL RATCHET FRAME STEEL CASTING 


FRICTION DISC 





BRAKE WHEEL 
MAPLE INSERTS 


O1L TIGHT 
CASING 


STEEL LIFT CHAIN WHEEL 


~—LIFT CHAIN 
ELECTRIC WELDED 


HOIST OPERATING {EAT TREATED 


HAND CHAIN 








@ This cutaway view of a Reading Multiple}igi 
Gear Chain Hoist shows you the compact, 
perfectly balanced construction with geat}s 
And all Reading Chai 
Hoists are given rigid safety tests before 
leaving the plant. 





that run in oil. 











32, Pa 
CHAIN HOISTS-ELECTRIC HOIST: [saa 
OVERHEAD TRAVELING CRANE 


ENGINEFRD 




































































ne. 205 Madison Ave., New York, N. Y. 
NS Bulletin outlining fundamental principles 
the use of “ 


itcogum” chemurgic rub- 

ber developed by this concern’s research o7 @ 
with. Jaboratories. Contains a summary of physi- 
al properties, compounding principles, 








—wte - 


01| Of hrocessing procedure, and use of the ma- 
erial as an extender with rubber, reclaim 


cn Bog synthetics. Includes a number of 
head, farts and tables, HIPMENT FROM 1 


Open pe Me Catalan thee Ce. Over 40 kinds of alloy steels—both standard S.A.E. analysis Principal Products Includs! 

: ., vOl e, ~——~_8 —10- ze . . . 

2 in ans on thie eoncere’a Ene of open steel and special heat treated Ryerson alloys—are included in the Bars, Shapes, Structurals 

- oa hooring and stair treads of various de- wide range of Certified Steel products carried in Ryerson pistes, Sheets, Floor 
ee "| Contains numerous * installation stock for Prompt Shi ent. 

and tafpotographs and brief descriptive ma- rompt Shipment Plates, Alley and Too! 

























it” Gentaine @ table of ends lends for A special quality contro] plan on alloy steels gives the heat 


d . A . Steels, Allegheny Stainless, 
Bpen steel flooring. treater exact data on every bar to guide him in securing 


Serew Stock, C. F. Shaft- 


St, ” x better results in less time. Write for complete information.  Medetiel Sitten, 

ing WE Chemise] Deine On eee ert If you do not have the blue and grey Ryerson Stock List ).4;...., «,,, a 

and tj ~ a Jorn, , A ill glad! d J hT.R einforcing Steel, Welding 
fechnical Service Sheet 725—4-page form we will gladly send a copy. Joseph T. Ryerson & Son, Inc. ,., x 
bealing with xy br et Plants at: Chicago, Milwaukee, St. Louis, Detroit, Cincinnati, °°" “““* Bel Rivets 

cea ma é ‘ é . 8s - ~ . . a 

1gS of tron and other sinc or cadmium Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 


urfaces. Gives briefly the advantages 
f treating metal with this material be- 
ore painting, directions for applications, 
da list of other products put out by 
his concern. 


Compressors. Worthington Pump & Ma- 

le? Corp, Harrison, N. 3-33-pege WHAT MAKES A MAILING CLICK? 

ooklet entitled, “Plain Talks on Air and 

& cqeas Compressors,” which gives useful en- 

lustratapineering information on _ compression 

fightingemciency relative to heat of compression, 
ficiency as affected by valve slip and 














1 Varioy 
use { 
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Advertising men agree .. . the list is more than half 
the story. McGraw-Hill Mailing Lists, used by leading 


lustraté Metion. effect of volumetric on horse- manufacturers and industrial service organizat'ons, 
BS the bower. ‘mechanical efficiency, and direct- direct your advertising and sales promotional efforts 
jing th mnected motor-driven compressors. Well to key purchasing power. 


iiustrated by photographic reproductions 
nd diagrammatic drawings. In view of present day difficulties in maintaining 
your own mailing lists, this efficient personalized 
service is particularly important in securing the com- 
prehensive market coverage you need and want. 
Investigate today. 


Arc-Welding Accessories. Genera! Flec- 
ric Co., Schenectady, N._ Y. Bulletin 
BObA2704C—36-page bulletin giving  in- 
ormation on this concern’s extensive line 





f arce-welding accessories, including 
. eee enknee, gee ane a 
fed-duck otective clot “4 op- a 2 S s 
iia Gectelatn Gentiated helmets ona’| Mc GRAW-HILL McGraw-Hill Publishing Co., Inc. 


head protectors, electrode holders, slag IRECT MAIL LIST SERVICE 
rhippers, etc. Also listed are standard . DIRECT MAIL DIVISION 


sets of welding accessories and renewal . 
[i extensively Mustrated. Goatains 330 West 42nd Street New York, 18, New York 


numerous tables and price lists. \ 


Condenser Tubes Bridgeport Brass 
Co, Bridgeport, Conn.—112-page con- 
denser tube manual intended as a com- 
npact ready-reference on tubes used in 
condensers, heat exchangers and evapora- 
- in power plants, oil refineries and 
process industries Deals with new corro- 
sion-resistant alloys put out by this com- 
pany ind corrosion research covering 
the effects of electro-chemical theory of 
corrosion, types of protective films, im- 
pingement corrosion, eté Well illustrated 
and full of useful engineering data. 
































Plastics. Rohm & Haas Co., Washing- 
ton Square, Philadelphia, Pa.—91l-page 
booklet giving technical data on “Plexi- 
glas”’ Includes data on hardness, 
Strength, modulus of elasticity, cold flow 
and applications of specific properties. 
Describes test methods and includes an 

L neat appendix covering optical, electrical, and 

SING chemical properties of this concern’s cast 
acrvlic sheets Contains numerous illus- 
trations and extensive engineering data. 


P ro te c t y ° u r OAM ARLALTAL LASSE 
aoen 


GAS SAMPLING 
against errors 


Unsuitable, unprotected teen ties a 
i as sampling, o 
OY yen Vitrecel (Vitreous Silica) — 
onl all danger of contamination: a 
cannot rust. They ere indifferent —- 
mal shock; chemically igen veosil — 
operly protected, ¥! 
nny Re fife. May be water-coolec. 
The use of Vitreosil for Gas Senpling 
is fully covered in Vitreosil Bulletin lo. 
We will be glad to send you @ COPY; ~ 
to answer any specific questions you may 


1 
care to ask US. 


Write for Bulletin 3. 


Laboratory Furniture. Laboratory Fur- 
niture Co., Inc., Long Island City, N. Y.— 
: Catalog 13——224-page bound book illus- 
rating, describing and giving specifica- 
tions and dimensions of the line of labora- 
tory furniture put out by this concern. 
includes industrial tables, storage cabi- 
nets, fume hoods, sinks, educational tables, 
ete, 


, Lead Plating. The Harshaw Chemical 
Itiple ‘0. 1945 E. 97th St., Cleveland, Ohio— 
ultip tight-page folder giving suggested uses, 
lution preparation, equipment, proce- 
mpachidure, and methods of analyzing for lead 
Platine with this concern’s fluoborate lead 
geat Solution concentrate. Contains useful en- 
Chaio gineering and operating notes. 





Heat Transfer. Young Radiator Co., 
before Racine, Wis.—Catalog 143—8-page folder 
illustrating and describing briefly the line 
of heat transfer equipment for various 
{pplications put out by this concern. 
Extensively illustrated. 


























1g, Po. Zeolites. Cochrane Corp., Philadelphia, 
+, Pa.—Reprint 27—six-page reprint en- 
ued “Predictable Results from Use of 
v' naceous Acid-Regenerated Zeolites.” 
esencs useful data on characteristics of 
newly-developed zeolites. Covers a 
es of tests giving research data. 
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With the skill born of long experienc en 
POWELL craftsmen “‘finish’’ the produg '™s 


jor A 
that will honor the family motto—‘‘Standard for Control] Aueu: 


show 1] 


These valves started their career from the point of 4)... 
engineer’s pencil—part of the process of POWELL ’s creg men's 


side) l 


tive cooperation with technical and maintenance staffs. JJ ing «; 
8a le 
every process of manufacture these valves have been test" 
to POWELL’s pre-determined requirements for materiaj "0 
active 


function, longevity ... to the letter of the law of POWELL} aus: 


lowe 











specialized manufacture of valves and nothing but valve 


mont 
elim} 


ig. 1708 —Bronze Globe Valve, with * 


screwed ends, union bonnet, renewable The Wm s Powell Com pan that 1 


seat and regrindable, renewable hard the ac 

















bronze semi-cone plug-type disc. Can g it, Ki 
be repacked under pressure when wide Dependable Valves Since 1846 the 
open. Sizes, 44” to 3”, inclusive, for * . . . ners 
200 pounds W- P. Cincinnati, Ohio - 
outh 
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_- ITH THREE-QUARTERS year 

W completed, statistics that 
industrial consumption of chemicals has 
been maintained at a rate a little higher 
than was the in 1942. Combined 
industry totals for the quarters of the 
year bear out the contention that a fairly 
even schedule of operations has been in 
@iect. For the nine months of this 
year, the Chem. & Met. index repre- 
sents consumption of chemicals at 175 
compared with 170 for the comparable 
months of last year. For the first quar- 
ter of this year, the index number is 
173, for the second quarter 170, and for 
the third quarter 176. This indicates a 
fairly even level for consumption but 
does not mean that the indus- 
tries are stabilized but rather that les- 
sened activities in some directions have 
been offset by increased rates of opera- 







case 

















various 











tion in other lines. Recently petroleum 
refining, glass, steel, and rayon have 
been on the up side and have kept a 





favorable total balance despite a falling 
off in activities at textile, leather, paint, 
and fertilizer plants. 






For August, the index for consump- 
tion is 179.60 which reverses the move- 
ment in the preceding month when the 
number fell to 172.42, largely due to a 


drop in consumption of sulphuric acid at 



















ENLARGED OPERATIONS AT REFINERIES AND GLASS AND 
STEEL PLANTS INCREASES DEMAND FOR CHEMICALS 


South America are to be shared with 
Great Britain. It also is reported that 
tanning operations and facilities in 
some outside countries notably Mexico 
have been extended and are causing a 
diversion of hides which otherwise 
would come to this country. 

Starting with its report for Septem- 
the War Production Board made 
public the quantities of the various 
chemicals issued for civilian use under 
allocation orders. Formerly the chemi- 
cals thus allocated were reported only 
in terms of value and the new method 
idea of the industry 
requirements of various chemicals. 

Although the supply of oils and fats 
has been controlled in such a way as to 
give preference to consumption in edible 


ber, 


gives a concrete 


lines, it is now announced that. soap 
makers are to be given § additional 
amounts of these raw materials in or- 


der to increase the output of soap for 
civilian use. The new plan provides for 
an inerease in the allowable use of fats 
and for manufacture of soap from 
80 percent of the amount used in 1940 
1941 to 90 percent for household pack- 


oils 


Chem. & Met. Index for Industrial 
Consumption of Chemicals 


110 
soap or soap used by such consumers as 
restaurants, launderies, hotels, ete.; and 
150 percent for abrasive powders and 
pastes. 

The overall effect of this program is 
aimed at giving a 28 percent increase 
in supplies for civilian use. The larger 
output of soap products naturally will 
call for a more extensive demand for 
chemicals and it is of interest to note 
that the ruling also calls for compulsory 
use of specified proportions of rosin and 
other extenders which should have a 
strengthening effect on values for rosin. 

Factory consumption of oils and fat- 
for the first half of this year fell off less 


SOAP; percent for industrial 


than one percent from the total of 
2,656,573,000 lb. consumed in the first 
half of 1942 but there was a marke 


change in the fields of consumption, as 
in the six-month period of 1942 about 
37 percent of factory consumption went 
into edible lines while in the like period 
of this year, 53 percent went into edible 
products. On the other hand, the non 
edible use of oils and fats in the same 
periods dropped from the 1942 total of 
1,672,025,000 lb. to 1,236,604,000 Ib. ir 
the present year. The drop in the case 
of soap plants was especially sharp as 
this production in the first half of 1942 
accounted for 1,012,249,000 lb. of oils 
and fats whereas 1943 requirements were 
only 804,276,000 Ib. 



















































rienct 1935 = 100 Xeflecting on the growth within the 
superphosphate plants. Last year the Jaly plastics industry, the Society of the 
rodug mex numbers were 169.52 and 164.14 revised Aug Plastics Industry has just stated that 
for August and July respectively. In Fertilizers tases eeees os = ieee production of plastic resins this year 
ntrolf August glass works made a notable er dE ns A 15.84 16.32 will total between 750,000,000 Ib. and 
of showing with a record output of con- Glass ...... tee eeeeeeees 18.74 20.46 800,000,000 Ib. or almost double the out- 
tainers although the flat glass depart- Paint and varnteh. Hane Ly + 36.08 put reported for 1941. The current year’s 
S$ creg ments, particularly plate glass, are con- — gen < ee ee 15.00 16.21 production will be approximately sixteen 
ff on qqereiae, _—_- Testis YT apaees ede gre eae times that of ten years ago. The most 
ITS. 4 ing of petroleum also was on a broade: oal products. ... 8 BO ; a. notable regional development in plastics 
test with runs to stills breaking into ee explosives... 53 613 production was made in California 
new highs. While shortages in pulp- Rubber 3.) 3.00 where the industry has expanded its 
ateriag Wood are holding pulp mills from more Plastics 4.70 4.90 capacity more than 500 percent in the 
active operation, the pulp and paper in- 172.42 "179.60 last three years. 
TELL dustry moved up somewhat from the =" ile ‘ 
, lower level maintained in the preceding 
valvq mont Steel production continues to 220 a 2S. ' Bp 
climb and the output for the third quar 210\— . Federal Reserve Board mS | 
ter made a new record which means Index of all Production ot 
un that the industry succeeded in meeting 20-7 eo ee g ies — or as Oe a Siti 
the additional requirements placed upon 190 Business Week Index me | eetetel 
it. Rayon manufacturers are placed in of General Business Activity } | ) 
the difficult position of trying to satisfy 180 tH 
- ing omnes from coviian and - sae 
ar-program sources. At present the | 
otlook for filling all civilian needs is 160F Baek Sa eet = fateh 
far irom promising. The tire program Chem & Met. Index oh 
falls for large amounts of rayon cord 1S0f— [> for Cement Consumpticn - + Pit 
mod while plant capacities will be en- 14o-— - =: We Ed a moe = ee - | 
lirge| a good part of the additional | 7 
: 1 Zoot I | | | | 
Mapacity will be given over to the pro- 130-—- + —j— 1 a ate 
Auetiy of cord. a | | | | 
The leather industry is hampered by TT Atnugea sa Cee 
@ Scarcity of the finished product and 1 = SSeS ee ae ee abe a oS eben = a 
beear 6 imports of hides are not up to 
Mqui:ements. There are reports to the 00 A3604635%. 8.) ia & 6-B-a D J FMAM J r AS OND 
fect that some in ports of hides from 1941 1942 1943 
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Production and Consumption Trends 
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»>YROFLEX Functional Units 


: provide the strength of steel and 
= the corrosion resistance of ceramics 





Devetorep over 10 years ago, 
Pyroflex Functional Units provide 
corrosion-proof equipment beyond 
the size and service limits of chemical 
stoneware. A variety of tailor-made 
units, designed to do specific jobs, 
have provided the first satisfactory 
solution for many tough problems. 


In essence, Pyroflex Functional 
Units combine the structural strength 
of steel or concrete with the positive 
corrosion resistance of ceramics, 
carbon or glass. Pyroflex itself is a 
thermoplastic sheet lining resin which 
acts as a bonding agent, an expansion 
cushion and a corrosion seal at the 
same time. We sell Pyroflex not by 
the sheet or pound but by the lining 
installed or the complete vessel. 


Installations 


. 
« 


Among various types of Pyroflex 
equipment in service are the follow- 


> 


ing: wood pulp chlorinator towers, 
electrolytic refining tanks, steel mill 


. 


pickling tanks, electrolytic plating 
tanks, muriatic acid system coke 


——, 


boxes and gas cooling towers, acid 
boiling kettles, acid absorption and 


> 


rectification columns, acid fume 
washers, acid storage and reaction 


» 


tanks, floors, sewers, troughs and neu- 
tralizing collection basins. 


> 


yy 


Engineering 


re (Ss foe rfofsrefe | 


Knight engineers’ wide experience 


7 


in solving corrosion problems and 
developing acid-proof equipment for 


__ 


chemical manufacturing enables our 
organization to render you a real 


_¥ 


service on your own special problem 
if you will give us complete details. 


“> 


MAURICE A. KNIGHT 
110 Kelly Ave. 
Akron 9, Ohio 


(af) fo fo ce ff 





The above Pyroflex Functional Unit is a muriatic acid (" WA R 
absorption tower 6' by 5’ by 33’ high designed to have ; : 
a capacity of 4,200,000 BTU per hour to produce 360 = Se / EQUIPMENT 
tons of 31% acid per day from 22% HCL gas. . 
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Does a riveter, chipper, weld- 
er or chemical worker, busy at his 
job, care that in the manufacture 
of Willson protective lenses we dis- 
ecard tons and tons of glass every 
year? Perhaps he hasn’t given it a 
thought, but Willson throws away 
glass which the worker’s own eyes 
would say was perfect...the flaws of 
which only delicate scientific ma- 
chines can detect. Such rigid 
inspection may save that worker's 
eyes some day—and actually in- 
creases his efficiency every day. 

All Willson protection is scien tifi- 
cally engineered. That is why so 
many Safety Directors and Pur- 
chasing Agents specify **Willson or 
equivalent” for all kinds of head, 
eye and lung protective equipment. 
For 73 years Willson has set the 
standard. 










Willson Rubber Mask 
Goggies—Sty'e x31 


protect ive 


Comfortable, who 


aver-alls for men ' 
ys or do not wear pre- 
re spectacles. 
Super-Tough 

... Five ventilating 
mses. ! 
poe screened to pre- 
of dust. 


scription 
Clear, flat 


ports, 


vent entrance 








GOGGLES - GAS MASKS + HELMETS + RESPIRATORS 





| 


White ON 
OOUBLE 
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TRADING IN CHEMICALS IS RESTRICTED BY INCREASING 
CONTROLS OVER DISTRIBUTION 


yee RECENT government orders 
which have a bearing on marketing 
and distribution modification of 
the order restricting the use of tapioca 
dextrine and other forms of tapioca flour. 
The use of tapioca in the textile field 
as a warp size had been prohibited ex- 
cept for synthetic The revised 
order makes similar exceptions in the 
warp sizes for combed 
yarns 40 and finer and for cordage 
fibers. Tapioca is now prohibited as a 
finishing or loading material for all tex- 
tiles except when Army or Navy specifi- 
cations call for its 

Primary 


was a 


fiber. 


case of cotton 


use, 

chemicals which 
have been well sold ahead for some time 
are now subject to allocation. There has 
continued demand for 
chrome chemicals for dry chemical manu 
facture and have taken 
relatively large quantities although de- 


chromium 


been a heavy 


other users 
mand for bichromates for tanning has 
fallen off. Buyers for export have paid 
considerably above the contract level in 
hold of bichromates. 
Another ruling which may not prove 
to be so important as it sounds is con- 
cerned with the permanent types of anti- 
freeze materials because of a 


order to get 


revised or- 


der. which states that these materials 
will be available for use in passenger 
automobiles beginning Oct. 1. It was 
pointed out that there had been no 


increase in the supplies of such materials 
but operators of heavy vehicles 
would have first call on supplies up to 
October, it might be assumed that their 
requirements would be filled by that date 
and the surplus—if any—could be sold 
to owners of passenger cars. 


since 


In the solvents field, late changes are 
found in the case of acetone and diace- 
tone which have been placed under allo- 
cation because of the sold-up condition 
of the market which was not helped by 
the temporary suspension of operations 
at two producing plants. Xylol is scarce 
with some comparatively new uses tak- 
ing up a good part of offerings. With 
coal-tar solvents in very limited supply, 
there is a probability that toluol may 
be distributed more widely. 

Interest in fertilizer chemicals has 
centered largely in nitrate of ammonia 
and nitrate of soda. In the case of the 
ammonia product the interest has as- 
serted itself in the way of an increased 
demand. For some time complaints were 
heard regarding the use of this product 
for fertilizer purposes but with the prep- 
aration of a material suited for this in- 
dustry, objections to its use seem to have 


been overcome. At least most recent re 

ports say that buying orders have 

gained considerably in volume. 
Fertilizer interests have been advo- 


eating steps looking toward a sharp rise 
in the tonnage of nitrate of soda to be 
imported into this country from Chili. 
It is now reported that arrangements 
have been completed for importing at 
least 700,000 tons in the current fer- 
tilizer year with a possibility that the 
amount will be extended to 1,000,000 
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ions. The only doubt regarding the car- 
rying out of this arrangement seems 
rest with the shipping situation or mor 


precisely with the ability of shippers t 
obtain 


this large amount of nitrate. 


The naval stores program is pract 
eally certain to be continued through 
next year on an unchanged basis. With 


the 
felt lest production {all 
On that 
and in order to stimulate a larger out- 
put, it be that the benefit pay 
ments to producers will be increased 
the level of 18e. to 5e. a 
face to some higher range. In the mean 


labor searce, especially in woods. 


some fears are 


below requirements. account 


may 


from present 


time the market for gum rosins lias 
been gaining in strength. 
Materially lower freight rate sur 


charges on petroleum, petroleum prod 
ucts and other liquid cargo shipments 
into and foreign areas 
the War Shipping Ad- 
ministration on Sept. 22, the reductions 
to become effective on that date. Four 
teen of the new rate schedules apply to 
petroleum, two to liquid caustic soda, 
and one each to molasses, creosote, ben- 
zol, and liquid wax. A sharp cut was 


between were 


announced by 


made in the rate on cargoes of petro- 
leum from the Netherlands West Indies 


and U. S. Gulf ports to the Portland 
Pipe Line and to Halifax, N. S&S. 

The carried from U. §&. 
Atlantie ports to U. 8S. Gulf ports; ben- 
zol is transported from U. 8. Atlantic 
ports to U. S. Gulf ports and between 
U. S. Pacific Coast ports; and caustic 
soda is carried between the Pacific Coast 
and in wing tanks from U. § 
Atlantic ports to the Netherlands West 
Indies. Liquid wax is transported in 
wing tanks over sea lanes from U. § 
Atlantic ports to the Netherlands West 
Indies. The order covering molasses 
applies to the route from the Hawaiian 
Islands to Pacific Coast ports. 

With the majority of important 
chemicals under price control, there is 
not much leeway for variations in sales 
schedules. Among the developments of 
the last month the placing of 
temporary ceilings for potassium chlorate 
produced and sold by new manufacturers. 
The ceilings will remain in force for at 


creosote is 


ports 


was 








CHEM. & MET. 
Weighted Index of Prices for 
CHEMICALS 


base 100 for 1937 
Bee DRED «6c kwabeneccectoaneés 109,10 
[en DOs i habaneabeeeetes Cea 19.8 
CHOON SE. os ebendad cavecsaceks 109.0 
CO EY en hese Gbdbas 6000 14.0 


Prices for some chemicals in spot trad- 


ing show a considerable spread over in- 
side quotations but the bulk of tonnage 
business is going through at a sivad 


price level Price ceilings may be n med 
on £um rosins., 
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z east six months. The prices established 
we 10fe a lb. for sales of 20 tons or 
mor and range up to 12e a lb. for less 
than one ton. These prices are f.o.b. 
shipping point, containers included. In 

us explination, it was stated that the ceil 

more ings lower the prices of 18e to 30c a Ib. 
rs t chich had been charged by small high | 

N f est California plants and one large | 
weal producer in Oregon was atfected 

Pact sho-e prices were the same, with one 


‘ougl exception as those established by the 
With eiling order. A new mid-western pro 


oods, lucer Will produce more than the com 

| tall ined production of the ~mall -manu 

ount Bfacturers and will be affected by the new 
eguiation., 

There is considerable speculation re 
eased arding future values for ethyl alcohol 
re. a in view of reports that regular monthly 
nean shipments of molasses will again be 

is nade to this country and this will be 


wed as a raw material for aleohol 
nanufacture. It is held that this will 



































prod weessitate some revision in the aleohol 
nents wice schedule with lewer production 
wert osts bringing the market more in 
Ad- myers favor. Incidentally it was re 
tions wrted that there was a wide divergence 
Four n the views of sellers of molasses in 
ly to | Cuba and buyers in this country which 
soda, might eliminate the Cuban supply from Thi - h 
sal iiecing 0 Sector. | is 1s the reason 
vas Prices for cotton linters were adjusted 
etro- «0 that producers will receive the same 
ndies eturn as they did for the 1942 crop. 
Hand § Maximum prices for chemical cordwood Or 
ind chestnut cordwood were established 
', §. Jfor the purpose of increasing the supply | 
ben md thus add to the volume of wood 
antic Wdistillation chemicals as well as of | SUPERIORITY IN SEPARATION 
weel tanning extract. Discussions between | 
ustie J government and industry representa- % In the process industries; close and exacting control of particle 
oast Jtives have taken place regarding yo sizes in separation is all-important. The way the Whirlwind Cen- 
se possible placing of gum naval stores trif ld thi ° ° b it + k 
West | products under price ceilings. The market ritugal does 's Is simple—but'it took over 20 years to perfect 
4 ta A resins has been strong of late but it! The exact control of centrifugal force vs. air currents, and the 
, S$, Phandlers fear that price controls might ease and permanency and accuracy of adjustment is the answer. 
West ff affect words a b imary — hap This machine is simple. Slow in speed, with large feed openings— 
<SeS scarcity oO abor has been reported ove % : 
NE Eis of cyverel menthe.. once adjusted and set you can depend upon it to select a product 
According to the Bureau of Agricul of any fineness, rejecting coarser sizes, automatically. For instance, 
‘tant | tural Economies, lend-lease exports of selecting 30 tons of material, 90°/,—200 mesh, from 800 tons an 
re 1s ‘ils and fats will go to larger volume in hour of coarser material, is all in the day's 
sales he next two years and will bring about 
il i two J Ree work! 
ts of ligher prices for these commodities. This IN THE 
» of | position is taken because of information at : ; : 
orate § Which indicates a decline of nearly 50 CEMENT INDUSTRY *& Operate it in closed circuit with a pul- 
vers, (percent in the oil and fat supply of Guise eee verizer, and increase output 25 to 300%, 
I : = j ene 
wr at J Europe next year as compared with Separators have been sold save 10 to 50%, power. Capacities |/, to 50 
ilivew etanBenda to the C t Industry— . . . 
rewar standards. ot oul on “aE tons an hour, with uniform separation of ma- 
— none ever rejected! The terials ranging from 50 to 350 mesh. Will 
Cement Industry demands . 
finer and finer recoveries, handle Cement, Lime, Clay, Talc, Gypsum, 
greater capacities, lower . . 
CHEM. & MET. costs. So they t7—ten Ceramics, Refractories, Phosphates, Chem- 
: buy — Sturtevant. Think ; 5 
or . : ! ; icals, many products. You'll find complete 
Weighted Index of Prices for this over in connection 4 Map ; : pe 
with your recovery prob- specifications in Bulletin 087. Simply write 
ems. . 
OILS & FATS n for it. 
Bast 100 for 1937 
09,10 
94 nt Ce tn ed os ele hema wel 145.55 | 
} Gis Siac ark wie ek alan el 145.55 | ‘ 
RDG BUOR, cnc vine pugestesegan 140.85 
eet: Gesappenespe - 35.22 | MILL COMPANY 
in- Stocks of all types of oil are small with 
ag me animal oils in an especially tight | HARRISON SQUARE BOSTON, MASS. 
id posit mn. Prices are firm, generally at 
ed alin i's with en that the CRUSHERS © GRINDERS * SEPARATORS * CONVEYORS 
trend will be upward. 
MECHANICAL DENS and EXCAVATORS © ELEVATORS © MIXERS 
—aee 1 ie | 
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LOOK TWICE | 


IT’S MORE THAN A SCALE..-~ 





Sune it’sascale—agoodone! ff he. 
NO better weighing machine Form 
is made. But this Fairbanks- J 
Morse Dial Scale with Printo- |). 
matic is more than a scale— Phosp 
and fast, accurate weighing is Tani 
only one of the jobs it does! = J. 
For modern Fairbanks-Morse fu. 
Scales are tools that speed § = 
production. "Pots! 

They keep books, making Bag; 
printed records of incoming [‘"” 
and outgoing shipments. They 





Ammon i: 


Ammoni 
eask 


“read” themselves and print ff sup): 
the weight record ona ticket |," 


Wsenic, 


or tape. They control batch- Red, p 


Bariui ‘ 





ing. They measure paint in- 
gredients. They guard secret 
formulas. They count small 
parts. They save time and 
money by preventing human 
errors. They can be fitted into 
your production flow to elimi- 
nate duplication of effort and 
accelerate output. If we can’t 
show you how—that’s our fi: 
loss—not yours. Fairbanks, oon 


Morse & Co.,600S. Michigan fi": 
Avenue, Chicago, Illinois. 











FAIRBANKS-MORSE 


DIESEL ENGINES WATER SYSTEMS fe 

PUMPS SCALES BANKS) 

MOTORS STOKERS . Sse 

ENERATORS FARM EQUIPMENT ew ( ct wo S 
RAILROAD EQUIPMENT 


CURRENT PRICES 










































































INDUSTRIAL CHEMICALS INDUSTRIAL CHEMICALS 



























































































Current Price| Last Month Last Year Current Price} Last Month Last Year 
Pe ae a SE hiatal a ciinsnce  ° exiemmmieinegaaeliplaaaanaiies - non 
Acetone, drums, Ib.. $0.085-$0.109 |$0.685-$0.109 | $0.85-$0.109 Lead: 
cid, acetic, 28% bbl., , 3.38 — 3.63 | 3.38 — 3.63 | 3.38 — 3.63 White, basic carbonate, dry 
prciel 99.5 %, drums. 9.15 9 2 9.15 9.40 | 9.15 — 9.40 casks, lb .08}-. O8}-. .083 
U. X 1. 99.5%, dr. 10.95 -11. '0.95 -11.20 |10.95 —11.20 White, basic sulphate, sck., lb | cool: 07}-. 073 
1 Roric, bbl, ton ut 1109.00. 113.00 109.00-113.00 |109.00-113.00 Red, dry, sck 09 of |=. ODE. .09} 
. Citric, kegs, a 3 hee | 20- .23 .20- .23 .20 .23 Lead acetate, white crys., bbl, Ib .123 .13 12} 13 12}- 1 
Formic, cbys, lb ; | 10j—  .11 .10}- .11 .10} 11 Lead arsenate, powd., bag, lb. . -ll .12 -11@- .12 11 12 
e Gallic, tech ; ‘bbl, Ib 1.10 - 1.15 | 1.10 ~ 1.15 | 1.10 - 1.15 Lime, chem., bulk, ton.. . «+f 8.50 -. .-| 8.50 -......] 8.50 
Hydrofluoric 30% drums, I! O08 — .08}; .08 O84 OS - .08} Litharge, powd., esk., lb... ‘ .08}- .-| .O8}-... .084 3 
5 Lactic, 44%, tech., light, bbl.,Ib.} 073 075; .073 075 075 075  Lithopone, bags, Ib “ee -043 .044) .04 044) .04} 044 
Muriatie 18° » ts nks, ewt 1.05 —......1 1.05 1.05 Magnesium carb., tech., bags, Ib. .064-— .064 .063-— .06)) .064 064 
Nitric, 36°, carboys, lb... 05 - .053) .05- .054) 05 O54 Methanol, 95%, tanks, gal..... .58 - 58 - . .60 - 
)- Oleum, tanks, wks., ton. ... 18.50 —20.00 {18.50 —20.00 }18.50 20.00 97%, tanks, gal... .. .58 eee .60 
Oxalic, crystals, bbl., 'b. .. 11}-  .13 | 11} ee shee 13 Synthetic, tanks, gal... 28 -... Mocees e Leer 
— Phosphoric, tech., c’bys., Ib .073-— .O08) 074 .084 07? O84 Nickel salt, doub e, bbl., Ib. . .134— .13} .134- .134 -133— .13%4 
Sulphuric, 60°, tanks, ton 13.00 - ..113.00 13.00 Orange mineral, esk., Ib........ e133 ; fot Peden -12}-.... 
Sulphuric, 66°, tanks, ton 16.50 —...... 16.50 -... 16.50 -. > horus, red, eases, a 40- .42 40- .42 40- .42 
is Tannic, tech., bbl. Py 5. 71- .73] .7l=- .73 a .73 ellow, cases, Ib.. ; 18 - .25 .18 - 25 18 - 25 
Tartaric, powd., b bl., . er .70 re P Re 4 bic La casks, Ib .09i- .10 .O9f-— .10 .O98f-— .10 
3! Tungstic, bbl., Ib ; WUE ocak } nom —- ae oe Carbonate, 80-85 %.cale esk.,Jb. .064-—  .07 .064-— .07 -.064-— .07 
Aleohol, amy! : eeMawites ee eee are ° Chlorate, powd., Ib 10- .12 10- .12 .10- .12 
From Pentane, tanks, a. 131-... = .131 =a Hydroxide (c’stic potash) ) dr., Ih { ° 7 — .073| .07 — .073| .O7 — .O07% 
e ‘cohol, Butyl, tanks, Ib.... .10}— .188| .1027- .19 . 158- : Muriate, 60% bags, unit : 534-..... 584—..... .534 ¥ 
Alcohol, Ethyl, 190 p’f., bbl., gal.|11.94 -...... See Mesxens 8.19 -— 8.25 Nitrate, ‘bbl., ‘ib Me ; .054 .06 .054 .06 .054 .06 
d Denatured, 190 proof... fe ls Sect ewes ore : a Permanganate, drums, lb.. .194 .20 .194- .20 .194 20 
| No. 1 special, dr., gal. wks... . oe ee ee 60 ; ; Prussiate, yellow, casks, Ib 17 .18 a2 <a 17 - .18 
Alum, ammonia, <p bbl., Ib... .033- .04) .033- .04 .033 04 Sal ammoniac, white, casks, Ib... .0515— .06 .0515- .06 .0515—- .06 
Potash, lump, bbl., | .043- .043 .044 044) .04 .044 Salsoda, bbl., ewt...... oe 1.00 1.05 | 1.00 1.05 | 1.00 1.05 
Aluminum aie ate, on bags, | | Salt cake, bulk, ton.:........ 17.00 -..... 17.00 ee £ oO 
ewt.. sana 1.15 — 1.40 | 1.15 1.40 | 1.15 1.40 Soda ash, light, 58%, bags, con- 
4 Iron free, be. ‘ewt. ..| 2.35 — 2.50 2.35- 2.50 | 1.85 2.10 Ge nn a tod aaces Sas ‘ - 2a Bee “kees cel BO ™ebacséc 
Aqua ammonia, 26°, drums, Dak .023 .03 .023- .03 .02 03 Dense, ‘bags, cwt. * Fee se Le 
ig tanks, Ib... .02—- .023) .02- .023) .02 .02} Soda, caustic, 76° bs ‘solid, drums, 
immonia, anhydrous, cyl., lb... . . eee > eee .16 ' ewt. mala ats 2.30 — 3.00 | 2.30 3.00 | 2.30 — 3.00 
tanks, Ib...) .O44-...... -O4}-..... | .O044 Acetate, del., bbl., Ib..... 5... 05 - .06 05 - .06 05 - .06 
y Ammonium carbonate on tech | Bicarbon: ate, bbl., ewt...... 4 1.70 — 2.00 | 1.70 — 2.00 | 1.70 — 2.00 
casks, lb. | ,09}— 12; .093 .12 .093-— .12 Bichromate, casks, Ib....... .O7?- .08 .O7i- = .08 -07?-— .08 
nt Sulphate, wks., ton..... .-|29.20 — «120220 ag eee Bisulphate, bulk, ton..........|16.00 -17.00 |16.00 -17.00 |16.00 -—17.00 
Amylacetate tec h., from pents ane, | | Bisulphite, bbl., Ib............ .038 -— .04 .038 -— .04 .03 - .04 
t li paneer Pe | i ak, eo Chlorate, kegs, Ib............. 064- 064) .06%- 064) .06%- 06} 
e Antimony Oxide, bbl., et Tee a RET ee Lee | .b ee Cyanide, cases, dom., Ib....... 14- .15 .14 15 14- .15 
Arsenic, white, powd.. bbL., Ib | .04—- .043) .04 .044; .04 043 F uoride, bbl., Yb stipe t 08 - .09 08 — .09 -08 .09 
l- Red, powd., kegs, eS ; nom ......| nom ; |} nom Hyposulphite. bbi., ewt.......| 2.40 — 2.50 | 2.40 - 2.50 | 2.40 - 2.50 
ariur carbonate, bbl., ton....../60.00 -65.00 |60.00 -65.00 60.00 -65.00 Metasilicate, bbl., cwt...... 2.50 — 2.65 | 2.50 — 2.65 | 2.50 — 2.65 
Chloride, bbl., ton............|79.00 -81.00 |79.00 -81.00 |79.00 -—S1.00 Nitrate, bulk, ewt.. ooo el Da Mees end e foeert>* Tere 
i- Nitrate, casks, Ib.............| .11- .12 aa = ene . 104 11 Nitrite, casks, Ib . - .063-— .07 .063]-— .07 .06}- .07 
Blane fix, dry, bbl., Ib.. ccesee] -O8b— .04] .03) .04 .03} .04 Phosphate, tribasic, bags, Ib. ..| 2.70 -......] 2.70 -......] 2.70 -...... 
et Bleaching powder, f.o.b., wke.,! ‘ | Prussiate, vel. drums, lb...... -10}- .11 -10}- .11 -10)- .11 
drums, cwt ; wecccce] 2.25 — 2.35 | 2.25 — 2.35 | 9.25 — 2.35 Silicate (40° dr.), wks , ewt. 80 - .85 .80 85 80 - .85 
ll Borax, cran., bags, Oks stiiewee 44.00 -...... }44.00 —....../44.00 ; ; Sulphide, fused, 60-62%, dr. ‘Yb. .03 —- .034) .03 -033} .03 - .03% 
, Bromine, cs., Ib. ... a Pe | .30 .32} .30 .32 .30 > | Sulphite, crys., 'bbl., OF ; .023—- .023] .023— .02) -023-— .02% 
‘deium’ acetate, UN iaicnsabe 3.00 - | 3.00 - 3.00 . Sulphur, crude at mine, long ton. ./16.00 —......|16.00 —......]/16.00 -...... 
id cin vnksicess .07 — .08| .07 .08 .07 OS Chloride, i eb ee conh bhewe 03 — .04 .03 — .04 03 — .04 
Carbide drums, a. wsecel .04]3-— .05)| .04} .05 04) .05 Dioxide, "cyl. ib AEE A .07 - .08 .07 .08 07 - .08 
Chloride, fused, dr., dei., ton.. .|/18.00 -—24.00 118.00 —24.00 {18.00 —24.00 Flour, bag, cwt in wb eatneesad 1.90 — 2.40 | 1.90 — 2.40] 1.90 — 2.40 
in flake, bags., del., ton.|18.50 -—25.00 |18.50 —25.00 |18.50 -25.00 Tin Oxide, Seen , 2. ee a. xy ee . 2 
Phosphate, bbl., Ib. . . . .07}- .08 .07}- .08 .07}-— .08 Cry stals, b bi, +. baths andes Sr eek seicnead 39}. ..... 
to arbon bisulphide, drums, os .05)-... i ok%s 054 : Zine, chloride, gran. se Pe Es oke .053- .06 O53- .06 .05- .06 
Tetrachloride drums, gal. 7 ey .80 J3- .8 73 80 Carbonate, bbl., Ib........... 14- .15 14- .15 -14- .15 
‘hlorine,liquid,tanks, wks., 100 lb.| 2.00 -......| 2.00 -..... 2.00 : Cyanide, We We on aca cueean: 33 - .35 33 - .35 23 - 35 
i- Cylinders............... ; .053- .06 .053- .06 .054 .06 4 & Tere 1035—..... .1035-..... . are 
wbalt oxide, cans, Ib...........| 1.84 — 1.87 | 1.84 — 1.87 | 1.84 - 1.87 Oxide, lead free, bag, Ib....... | Seeeee O7}-...... orf ecenetl 
id opperas, bgs., f.o.b., wks., ton...|18.00 —19.00 {18.00 —19.00 [18.00 -—19.00 5% leaded, bags, Ib......... , (ee ter . ore 
oppe: carbonate, bbl., Ib...... .19§- .20 .19§- .20 18- .20 Sulphate, bbl., cwt...........] 3.85 - 4.00 | 3.85 — 4.00 | 3.40 - 3.50 
, Sulphate, bbl., cwt........ ’ 5.00 — 5.50 | 5.00 —- 5.50 | 5.15 5.40 
t a 2 tartar, spel, ees Me ace BT -..... T=... 
ylene glycol, dr., lb........ -14-— 15s) .14- 2.15 .14 15) 
ir Epsom salt, dom., tech., bbl., cwt.| 1.90 — 2.00 | 1.90 — 2.00 | 1.90 — 2.00 OILS AND FATS 
Ethyl acetate, drums, ae eee -123-... y See 12 -... 
Formaldehy de, 40%, bbl., Ib... .. .053- .06 -054- .063) .05)-— .06 
s, Purfural, tanks, Ib.............. . 7 =e De idea . ae nee : 
sel oil. drums, eee een + i9 i= ge Current l’rice | Last Month Last Year 
in llaubers salt, bags, cwt......... 1.05 — 1.10-} 1.05 — 1.10 | 1.05 -— 1.10 
dlycerine, c.p., drums, extra, Ib..| .18}-...... “eee 18 = —— . ar i AN ide Oe 2 a ee 
Castor oil, No. 3 bbl., Ib... ..... 0. sae —~$0.14} ‘0. uae $0. 143/80. es “$0. 144 
oe OS Se ee ee ee Oe gis 
Coconut oil, Ceylon, tank, N. Y., 
SE Pe er tes RR — ey? LULL | 
Corn oil crude, tanks (f.o.b. mill) 
SRT pages pate nes [en ee |) 
Cottonseed oil, crude (f.o.b. mill), 
“3” CARAS ry gine sipeaipaa . ee . a 
Linseed oil, “— car lots, bbl., lb.. - 163-..... .158-.... , “Sr 
The accompanying prices refer to round Palm, casks, | ee er eee .09 oe .09 vie wae -09 ad wpe 
z “ Peanut oil, oa tanks (mill), Ib.| .13 -...... 13 ae oe 
lots in the New York market. Where it Rapeseed oil, refined, bbl., Ib... . nom... nom ... nom 
: oya bean, tank, ern ee , eee m)) err oLlz~.. 
is the trade custom to sell f.o.b. works, Sulphur (olive foots), bb, Th -) nom <2.) nom ...... “19§-": 
. | 
quotations are given on that basis and oe ee bl., Eis ib ‘| —, a me sheae nom . 
are so designated. Prices are corrected Crude, tan (r. ob. factory) lb. -089 seal .080-...... *- his 
irease, yellow, loose, lb......... “GBR... 20. os cece ‘ =. 
to October 12 Oleo stearine, = eee ae Fe ee : : 
US 3 OS Serre a ere 
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Chem. & Met.’s Weighted Price Indexes 
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Current Price | Last Month Last Year Current Price | Last Month Last Year 
Alpha-napthol, crude bbi., Ib... . .|$0.52- $0.55 |$0.52- $0.55 |$0.52 -$0.55 Barytes, grd., white, bbl., ton:: . ./$22.00-$25.00 |$22. 00-$25.00 $22. eee 
Alpha-napbthylamine, bbi.,Ib....| .32- .34| .32- .34| .32- .34 Casein, tech., bbl. Ib........... 21- . 21 - 233). 18- 
Aniline oil Ss ee 15- .16 1b - .16 15- .16 a clay, dom., f.o.b. mine, ton.| 8.00 -20.00 | 8.00 -20: 00 | 8.00 -20 w 
Aniline, salts, bbl. Ib........... -22- 1.2] .22- 126] 122+ [26 colors 
penenisenyee, US8.P., dr., Ib... 85- .95) .85- .95| .85- .95 Carbon | gas, beg (yes. ), Ib. -0335- .30 | .0335- .30 | .0335- .30 
Bensidine . dbi., rr 70 - .75 70 - .75 -70 - .75 Prussian blue, b' negesosodl ot © oan -3- .37 36- .37 
Bensoic acid, U.S.P., kgp. Ib... 34- 156] .54- 156] (54 - 156 Ultramarine blue, bE, Ib.....] .1L- 1.26] .11- 1.26] .11- .2% 
Bensy! chloride, tech.,dr..Ib....| .23- 25 -23- .25 . toe Chrome green, bbl., Ib. ....... -21¢- .30 -214- .30 -21)- 
Bensol, 90%, tanks, works, hid * J Wiveenes gle A senas oe @, onan Carmine, r p oa eee 4.60 - 4.75 60 - 4.75 | 4.60 — 4.75 
Bote-sephtbel, tech., drums, Ib.. -23- .24 -23- .24 .23- .24 DE EL DR oc cehacthbioues -75 - .80 75 - .80 -75 - .80 
8.P., dr., ib peabecteces 4mm WPoksnes -ell- .11 -10}- «11 Vermilion, "Bosiiab bbl., 3.05 - 3.10 | 3.05 — 3.10 | 3.05 - 3.10 
Cresylic acid, ‘dr F wks., a 81 - .83 81 - .83 .81- .83 Chrome yellow, P., tLe nit. .144- .153] .144— —.153]. 14g- 15k 
Diethylaniline, ¢; eS 40- .45 40 - .45 40 - .45 Feldapar, No. 1 « .o.b. NC. 6.50 - 7.50 | 6.50 - 7.50 | 6.50 — 7.50 
Dinitrophenol, bbi., Ib. ......... -23- .25 -23- .25 -23- .25 Graphite, Ceylon, lump, bbl. be be 08 - .10 -08 - .10 08 - .10 
Dinitrotoluol, bbl., Ib. .......... 18 - .19 18 - .19 18 - .19 Gum copal Congo, bags, lb. ..... -09 - .30 09 - .30 09 - .30 
Dip oil, 15%, dr.., gal henWies dene 23 - .25 23 - .25 23 - .25 i — eee 9 - .15 09 - .14 .09 ib 
Diphenylamine, dr. f.0.b. wka., lb.) |60 -...... fre eee Mt Oye e0es omer, Batavia, cases, Ib... .. -10- .22 -10- .20 -10- .22 
Mach k a tcecunabess 45- .50 45 - .50 45 - .50 PCED, csc antnecseos -18- .60 -17 - .60 .18- .0 
Naphthalene, flake, bbl., Ib...... -0O7 - .073} .07 —- .073} .07 — .07% Kieselguhr (f.o.b. mane, Com 7.00 -40.00 | 7.00 -40.00 | 7.00 -40.00 
Nitrobensene, dr., [b............ 08 - .09| .08- .09| .08- .09 Magnesite, calc, ton............ .00 -...... 64.00 -...... 100 =. 2.0. 
Para-nitraniline, bbl. eee 47 - .49 47 - .49 47 - .49 Pumice stone, Rom | eee 05 - .07 .05 - .08 05= 
Phenol, U.S.P., druma, Ib........ -10)- .11 .10§- «11 . 7a Imported, casks, RE, te RR pee ED ssaees BOM occces 
J 4 3 Rte 35 - .40 35 - .40 -35 - .40 i cn schenehoen wee Ce Pence = er 4.01- 
Pyridine, dr., gal............44. 1.70 - 1.80 | 1.70 - 1.80 | 1.70 - 1.80 puapention, Ls psebennaisecae sees cocws oe Senteas -64 -. 
nol, tec Mow ees 75 - .80 .75 - .80 75 - .80 8h mee, orange, OO WE cc ch: oe Meccese er ewanss .39 -. 
Balicylic acid, tech i. ae 33 - .40 - .40 -33- .40 peenehed. Seneaey, bags, Bsst.) 188... - Loe ae Mo xcaae 
Solvent na htha, w.w., tanks, OS eM. ccace OR: a We aaa Te ae I cnn neensnienss < 2 ree : | eee cc 
PCM nco6dness os ene 86 - .88 .3- .88 ‘ - Soapstone oP Vt.), bags, ton. .|/10.00 -12.00 |10.00 -12.00 |10.00 -—12.00 
Toluol, drums, works, gal.. ee Moscawe HP Mocvcne _ GSS eee Talc. 200 mesh (f.o.b. vey, , ton...| 8.00 - 8.50 | 8.00 - 8.50 | 8.00 - 8.580 
Xylol, com., tanks, gal hasomadaus : Pee, te Mb Mie cewe 200 mesh (f.o.b. Ga.), ton..... 6.00 - 8.00 | 6.00 - 8.00 | 6.00 -— 8.0 
Industrial Notes 
Rospins Conveyors Inc... Passaic, N. J., been appointed manager of combined sales Kullgren to the staff of its office in A ‘irea 
has added Francis ©. Clukies te the sales at the Boston office. Ohio. 
staff of its New York office 
THe FaLK Corv., Milwaukee, has placed GENERAL ELectric Co., Schenectady, ». 
Tue C. O. Bartiert & SNow Co., Cleve- Charles A, Petri in charge of advertising to has moved the sales and order service head 
land, has appointed Martell & Ferree, 1505 replace Ralph H. Deihl who has joined the quarters of the resin and insulation material 


Race St... 
tives in 
eastern 


Philadelphia, as sales 
Delaware, southern New 
Pennsylvania 


representa 
Jersey . and 


CuTLer-HAMMER, 
placed B. M 
activities to succeed F 


K. HH. Hurpert Co., Chicago, 
its general offices and equipment 
building at 6830 South Cottage Grove 


Inc., Milwaukee, has 
Hlorter in charge of purchasing 
S. Wilhoit retired 


has moved 
to its new 
Ave 


Co., Coatesville, Pa., has 
Wiese vice-president. He 
of sales of Lukens and its 
Steel Corp. and 
Il. MeCracken has 


LUKENS STBEL 

elected J. Frederic 
will be in charge 
subsidiaries, By-Products 
Lukenweld, Inc. Robert 
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CorP., 


Cleve- 


land, has changed its name to Pesco Products 


Co. 


affiliation 


This 


loes 
1 with 


company. 


THE Epwarp 
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Engineer 
tive for 
Philadely 
Pa., terr 


FARREL-BIRMINGHAM 
announced the 


Conn., 


hi 
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ing Co... New 

‘ ‘onnec ticut 
hia, 
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personnel or 


the 


ner, the parent 
Co., INc., East 
ited the Dunbar 


sale S representa 


E. Bowler, 
for the Reading, 
INC., Ansonia, 


addition of G 


3 


CHEMICAL 


division from Bridgeport, Conn. to Schenee 
tudy. 

Dernoir Rex .Proprers Co., Detroit, & 
now the Detrex Corp. This change involved 
no change in ownership, company policy, @ 
management. 

Tuk CLAUDE B. SCHNBIBLE Co., Chicago 
has moved its engineering. sales, and pre 
duction activities to 2827 Twenty-tifth St. 


Detroit. A sales office will be maintained a 


4554 N. Broadway, Chicago. 

THe Lovpon Macuinxery Co., Fairtield 
Iowa, has opened a branch office at Atlant 
Ga., with C. S. Easley in charge. 
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HIS SKILL 


IS AN ARMSTRONG PLUS VALUE 











LD timers in the insulation business will tell you 


that no insulating material is better than the 


—_ |] way it’s erected. This is one way of saying that it’s | 
wise to have an expert handle the construction end of 
your insulation work. 

As an “old timer” in the field, no one knows this 
sll better than Armstrong. That’s why all Armstrong 
district offices and distributors—located at strategic 





points throughout the nation—maintain complete 
erews of skilled mechanics who are specialists in 
—— § erecting low-temperature insulation. This is the plus 


value you get in addition to the right material at 





330 | Armstrong. 


Three efficient types of low-temperature insulation 
0 s ‘ , ~ 
* | —Armstrong’s Corkboard, Foamglas, and Mineral 





75 | Wool Board plus cork covering for cold lines—are 
3-8, § offered by Armstrong. When you consult “Insulation 
0 f Headquarters” you can be sure that Armstrong’s 


- ‘» fF engineers will specify the particular material best 





“40.00 suited to your job. 

eco When you're ready for your next insulating job, 
-. - f plan on bringing your problem to “Insulation Head- 
“i300 quarters.” In the meantime, why not get the facts 
- 8.0 F about low-temperature insulating materials. Write 


today to Armstrong Cork Company, Building Mate- 


rials Division. 3310 Concord Street. Lancaster. Pa. 













. Corkboard Mineral Wool Board Foamglas Cork Covering 
NM. 2 
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NEW CONSTRUCTION 





PROPOSED WORK 


Gates Rubber Co., 999 South 
Broadway, Denver, plans to expand its 


Colorado 


plant. Post War Project. Estimated 
cost $1,600,000 
Georgia—Goodyear-Decatur Mills, Rock 


mart, plan to expand their rayon cord 
mill, Estimated $1,247,000. Fed 
erally financed. 


cost 


Illinois—Abbott Laboratories, Sheridan 
St., North Chicago, construct 
their plant for the 
manufacture of penicillin. Federally 
Estimated Cost 


plan to 


in addition to 


financed £935.000 


Indiana—Commercial Solvents Corp. 
1331 South First St., Terre Haute, is 
having plans prepared by E. B. Badge 
& Sons Co., Arehts. & Engrs... 75 Pitts 


St., Boston, Mass., for 
plant for the 
Estimated 
Federally financed. 


the construction 
manufacture of 
S400.000 


of a 


cost 


penicillin 


Indiana-—Eli Lilly Corp., 740 South Ala 


hama St., Indianapolis, plans to con 
struct « plant for the manufacture of 
penicillin Estimated $370,000 


Federally financed. 


cost 


rennessee——Firestone Tire & Rubber Co., 
Firestone Blvd., Memphis, 


plans to 


c/o Davis, 


enn construct a plant 
l'ex.. Yantis Warren 
Marshall, plans to construct four new 


Estimated 


Petroleum Co 


units at its plant here 


£110,000 


cost 


B. C., Victoria 
Supply Co., 


International Pulpwood 
13138 Standard Bank 
Bldg., Vancouver, plans to construct a 
chipping plant to supply material for 
pulp mills. Estimated 
$100,000 and $125,000. 


cost between 


Ont., Toronto—Dominion Tar & Chemical 
Co., Ltd., 14 Morse St.., 
model its plant. 


plans to re 


Kilmar—Canadian Refractories, 
Ltd., Canada Cement Bldg., Montreal, 
plans to construct an addition to its 
plant 


Jue., 


CONTRACTS AWARDED 


\labama—Goodyear Tire & Rubber Co., 
1144 East Market St., Akron, O., has 
awarded the contract for the construc- 
tion of a rayon cord manufacturing 
plant to A. K. Adams Construction Co., 
542 Plum St., N. W., Atlanta, Ga. 
Project will be financed by 
Plant Corp., Washington, D. C. 
mated cost $600,000 


Defense 


Esti 


Conn., Stamford—American Cyanamid 
Co., 1937 West Main St., has awarded 


°1eé 





Current Projects 


Proposed 
Work 
New England 
Middle Atlantic 
South T 
Middle West 
West of Mississippi 


$1 , 287,000 
1,005 ,000 
1 ,610,C00 


Far West 
Canada . 195,000 
ae ee £4 097 ,0CO 


Cumulative 1943 


Proposed 
Contracts Work Contracts 
$547 ,000 $335 ,000 $515,000 
2,710,000 14,519,000 13 ,876 ,000 
600 ,000 8,770,000 28,143 ,000 
5,240,000 10,195,000 15,600 ,000 
380 ,000 15,540,000 15,975,000 
sete 15,525,000 57 ,603 ,000 
86 ,000 1,871 , 00f 


11,281,000 


$9 , 563 ,000 $76,165,000 133,583,000 





Delaware 


Michi; 


New 


N 


) 


»wwa—Defense Plant Corp... SIl 


the contract for factory expansion in 
cluding 5 story, 76x98 ft. addition to 
Plant No. 12, 2 story, 62x175 ft. addi 
tion to Plant No. 13, 2 story, 64x300 
ft. addition to Plant No. 23 and | 
story, 40x60 ft. addition to Plant No 
28, to Chemical] Construction Co., 1037 
West Main St., Stamford at $546,500 
Nicaro Nickel Co., 205 Kas! 
2nd St., New York, N. Y., has awardes 
the contract for enlarging, rehabilitat 
ing plant for smelting nickel oxide to 
Turner Construct HOth St. and 
Elmwood Ave.., Philadelphia, Pa. Pro 
ject will be financed by Deferse Plant 
Corp “ST00G AY 


on Co 


Estimated cost 


Vermont 
Ave., N. W Washington. D. C., has 
iwarded the contract for the construe 
tion of an alcohol plant to Weitz Con 
Bldg., Des 
Preister Construction Co 
Bank Blidg., 
Estimated cost $270,000 


struction Co... 406 Fleming 
Moines, and 


Davenport Davenport 


oan Goodvea Tire & Rubber Co.. 
Fast Market St., Akron, O., has 
iwarded the contract for the construe 
tion of a factory to G. A. Fuller Co., 
111 West Washington St., Chicago. 
Ill. Project will be federally financed 
Estimated cost $200,000 


Oil Co.. 


contract 


Jersey—Socony-Vacuum 
Paulsboro, has awarded the 
for the design and construction of ar 
oil refinery to Lummus Co., 420 Lex 
ington Ave., New York, N. Y. Project 
will he federally Estimated 
cost $1.500.000 


financed 


Y.. Brooklyn—Charles Pfizer & Co.. 
1] Bartlett St., has awarded the con 
tract for the construction of altera 
tions to its plant in connection with 
the manufacture of penicillin to W. J. 
Barney Corp., 101 Park Ave., New 
York, N. Y. Estimated cost including 
equipment $250,000. 


. Akron—-Goodyear Tire & Rubber Ce.., 
1144 East Market St., Akron, O., has 
awarded the contract for an addition 
to its plant for the manufacture of 
chemurgin to Indiana Engineering & 
Construction Co., 109 North Union 
Ave.. Akron. Estimated eost $40,000. 
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O., Painesville—Industrial Rayon Corp 
H. S. Rivitz, Pres., West 98th St. and 
Walford Ave., Cleveland, has awarded 
the contract for the construction of a 
plant for the manufacture of tire yar 
to Austin Co., 16110 Euclid Ave 
Cleveland. Estimated including 
equipment $5,000,000 


cost 


Pennsylvania—-Defense Plant Corp., 51] 
Vermont Ave., N. W., Washington, D 
C., has awarded 
design and construction of a propane 
standby plant at aleohol plant, in 
cluding 12 additional tanks and pip 
ing, to F. J. Richard & Co., Fidelity 


Bldg., Kansas Citv. Mo. Estimat 
vt $120,000 
Pa... Philadelphia—-Bigler Chemical Co 


Ave. and Packer St., has 
iwarded the contract for the construc 
tion of a 2 story chemical plant to § 
H. Levin, 1717 Sansom St., at $80,000 


Delaware 


Pa., Pittsburgh—Seaboard Glass & Bottle 
Co.. R. R. Underwood, 26th St 
ind A. V. R. R. has awarded the con 
tract for the construction of a 1 story 
60x300 ft. warehouse to Edwin G 
Smith, 495 Lincoln Ave., Bellevue 
Estimated cost $60,000 


Pres., 


rex., College Station—A & M College o! 
Station, has awarded 
the contract for the construction of a 


Texas, ( ollege 


cotton oil mill building to Ed. Johnson. 


P. O. Box 424, Wavo 
240.000 


Estimated cost 


Tex.. Houston——Phoenix Refinery, Tix 
720 Manchester St., will improve and 
reconstruct its refinery, including cool 
pump Wor! 
will be done by force account. Esti 


mated cost S70.000 


ing towers, house, ete. 


Ont., Elmira—Naugatuck Chemicals 
Ltd., Elmira, has awarded the coi 
tract for the construction of a 1 story 
38x146 ft. pilot building to Dunke: 
Construction Co., Ltd., 251 King St 
W., Kitchener. Estimated cost $45,00( 


Ont., Toronto—Bakelite Corp. of Canada. 
awarded 


Ltd., 163 Dufferin St., has 
the contract for a 2 story, 40x60 ft 
addition to its plant to Miln ¢ 
Nicholls, Ltd... 57 Bloor St.. W.. a 
$41,000 
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the contract for the 
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